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A MODERN DRUG INDUSTRY FOR INDIA 


THE decision of the Government of the 
Indian Dominion to start the produc- 
tion of an essential group of modern drugs— 
antibiotics, antimalarials and sulphas —at 
an estimated capital cost of two crores and 
a half, represents one of the most enlight- 
ened and progressive measures adopted by 
the National Government. The venture is 
a welcome contribution to the establish- 
ment of a drug industry on modern lines. 
Major-General S. S. Sokhey, well known 
not only for his brilliant contributions to 
chemotherapy but also for his inspiring 
leadership in the creation of an active, 
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contented, well disciplined and enduring 
school of research at the Haffkine Institute, 
Bombay, we learn, has been largely res- 
ponsible for conceiving the idea and con- 
vincing the Government of the necessity 
for launching upon this enterprise. 

In conformity with the recent policy of 
the Government of India to requisition 
expert assistance and advice from foreign 
firms in the matter of establishing indus- 
tries in this country, a reputed >wedish 
firm, according to the press reports, has 
been invited to tender technical advice in 
the design and construction of the factory. 
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The production as planned, is expected to 
take care of nearly three-fourths of the 
major illnesses prevalent in India and 
effect a substantial saving (Rs. 2-25 crores 
per annum) in hard currency since most of 


these drugs are, at the moment, being im-— 


ported from the U.S.A. 

We are not quite happy about the discon- 
certing but nevertheless inevitable time lag 
—the long three-year period—which is said 
to be necessary for starting the production 
of these drugs. Considering the phenomen- 
ally rapid advances which are being made 
in the field of chemotherapy, there is the 
risk of the drugs now proposed to be manu- 
factured being superseded by superior 
specifics, more potent, less toxic and less 
expensive to manufacture. Such risks one 
has to face in a competitive world, but they 
could be considerably minimised by a care- 
ful selection of plant and equipment, 
thoughtfully designed and fabricated to 
secure adequate flexibility so that the same 
manufacturing machinery could be harness. 
ed for making other drugs. In the present 
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instance, the plants contemplated to be 
installed, we hope, possess this merit. 

The drugs now proposed to be produced 
are of vital significance to the nation and 
in the event of a war, these plants need 
adequate protection. From this point 
of view many may doubt the wisdom of 
locating the factory at Bombay, considering 
the imminent vulnerability’ of the metro- 
polis. It would not be difficult to suggest 
other alternative sites for the location, e.g. 
Bangalore, offering greater attractions for 
the industry to flourish and expand. We 
hope and trust that the organisers of this 
vital industry will give due consideration 
to this aspect of the problem. 

We look upon this State enterprise as a 
national asset, not merely because of the 
means it provides for attaining a state of 
self-sufficiency with respect to these essen- 
tial drugs, but on account of the long-range 
benefits which the venture could be made 
to confer on the country’s drug research 
and industry, if the industry is well planned 
with scientific vision and technical foresight. 





QUALITY IN SCIENTIFIC RESEARCH 


your January issue opens witha leader 

“Quality in Scientific Research” basing 
your comments on the recent speech of our 
outspoken Prime Minister at the Indian 
Science Institute, Bangalore. He is re- 
ported to have stated that research output 
in our country is not commensurate with 
the monies expended and with the wealth 
of research material and human talent 
available in the country. You lay the 
blame at the door of what you call the 
absence of ‘‘ research climate’’. Below 
are indicated certain other causes for the 
dearth complained of. 

With few honourable exceptions the 
spirit of wholehearted one-pointed conti- 
nued devotion to research is lacking in 
many of our scientists. The reasons are 
partly social: the young enthusiast finds 
himself saddled with domestic and social 
commitments at atime when research should 
occupy his sole attention. Often so- 
called adminjstrative needs pick him out 


of his line and place him elsewhere and 
this breaks the continuity and enthusiasm 
of the researcher. 

Apparently because the spirit of modern 
scientific research is somewhat recent in 
the country, many of our scientists show 
a love for power and administration, both 
of which are inimical to true research. 
A brilliant agricultural scientist held sway 
over one of our important institutes for 
about a year and he was able to cut down 
routine administrative work of the direct- 
orate by a well-planned method of 
decentralization in the matter of: control. 
Others who occupied the same position— 
both European and Indian—showed a 
regrettable tendency to gather more 
administrative control than necessary. 


Ultimately, the Government red tape with 
its files and unending back papers proved 
so stiffling that he decided to quit. During 
his regime the scientists under him enjoyed 
a freedom they never had before or after; 
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Our scientists would do well to rid them- 
selves of the mania for control and power 
to produce, 

The present science departments have 
been modelled on the revenue-collecting 
departments with their graded array of 
heads; deputies, and assistants in descend- 
ing “order with great differences in 
emoluments, This. difference in emolu- 
ments is often interpreted as connoting 
parallel differences in research talent 
which is wrong. Wehave not yet learned 
to appreciate and give the proper 
position to scientific talent. 

In the past, the scientific services in the 
country lost many useful and devoted 
votaries because of the allurements held 
out by administrative positions carrying 
higher status and better emoluments. 
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Science departments should learn to 
appreciate and hunt for research talent 
wherever found. In the future set up 
there should be no need for a researcher 
to give up his line of work and get lost in 
administrative nullity to improve his 
position. Scientific talents need to be 
paid on a par with administrative ability 
and within the science department itself 
the differences between pay scales should 
be lessened, I have very intimate know- 
ledge of one agricultural researcher who 
had to give up higher emoluments in a 
different line of work and ata different 
place to enable him to produce tangible 
results. In this case, the individual lost 
but the country gained immensely. 


T.S, VENKATRAMAN, 


THE ASIAN REGIONAL COMMISSION OF THE INTERNATIONAL 
METEOROLOGICAL ORGANISATION 


I? is a matter for genuine gratification 

that the Capital city of Free India is 
becoming the venue for the meetings of 
many International Conferences. In the 
first Asian Regional Commission of the 
International Meteorological Organisation 
which held its session at New Delhi from 
the 10th to the 20th November 1948, India 
played a leading part. 13 Member States 
including the U.S.S.R. as well as observers 
of the U.K., the U.S.A. and the I.C.A.O. 
took part in the proceedings. 

The Prime Minister of India who opened 
the session on the 10th November, rightly 
stressed the importance of international 
co-operation in Meteorology as follows :— 

Pediat ack So it is a good thing that we take 
advantage of ali these opportunities for 
international co-operation, not only because 
it is good in their particular field of activity 
but because they affect the larger field of 
human relations in the world and make 
people realise that after all the world is 
being carried on today by a great measure 
of international co-operation. In this 
context the communications system be- 
comes more and more international and so 
many other branches of Science can only 
progress internationally. 

Therefore, I welcome all the delegates 
who have come here and I hope that your 
labours will bear fruit in this particular 
branch of Science which is so important for 
human welfare as well as in the larger field 
of human relations,” 





The Director-General of the Indian 
Meteorological Service was elected as Presi- 
dent and the Chiefs of the U.S.S.R. and the 
Netherland East Indies Weather Services 
were elected as the two Vice-Presidents. 

The Commission appointed ad hoc sub- 
committees to go into the following very 
important problems of. Synoptic Meteoro- 
logy in the Asian Region, — 

1. Net-work of surface, upper air, radio- 
electric, etc., observatories. 

2. Tele-communications and Broadcasts. 

3. Codes and Units. 

4. Marine Meteorology. 

5. Use of Counting Machines for 
Meteorological purposes. 

These sub-committees some of which 
were presided over by members of the 
Indian Meteorological Service concluded 
their valuable work during the session and 
produced workable solutions of the many 
problems raised and agre2d plans for 
observational net-work, inter-regional and 
national meteorological broadcasts, pro- 
cedure relating to codes and units, etc. 
The Conference held 18 plenary sessions 
to discuss the 25 items on the agenda and 
passed 45 resolutions and recommendations. 

The labours of the Commission have 
paved the way for increased co-ordination 
and co-operation in the field of Meteoro- 
logy. It is essential that we should have 
the maximum co-operation and under- 
standing with our neighbour countries for 
the successful prediction of weather for the 
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benefit of the Jndian farmer, aviator, 
engineer and the public at large. 

Apart from the problems of organisation, 
procedure, communication, etc., referred to 
above, the Commission also considered 
some of the important research aspects of 
pure and appl’ed Meteorology. In the field 
of Agricultural Meteorology the Indian 
workers under the Director of Agricultural 
Meteorology at Poona have played a leading 
role and it is pleasing to note that the 
Indian Crop-Weather Scheme has been 
adapted for international use by the Com- 
mission. A permanent Sub-Committee on 
Agricultural Meteorology, with the Director 
of Agricultural Meteorology, Poona (India), 


The Micromanipulator 
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as Chairman, has been constituted for the 
Asian Region for developing and co-ordi- 
nating the work on this subject in the yari- 
ous countries of Asia. 

Another permanent Sub-Committee on 
Hydrology, a subject of such vast import- 
anze for India where many multi-purpose 
irrigation schemes are under way, was also 
constituted. 

It is obvious that these meetings at Delhi 
have been very fruitful and we congratu- 
late both the Government of India and its 
Meteorological Department for the :impor- 
tant role they have played in furthering the 
cause of Meteorology in the service of the 
Asian Region. 


THE MICROMANIPULATOR 
Dr. S. L. SCHOUTEN 
(Hygienisches Institute, University of Utrecht) 


FABLY in February 1948, I had the 

pleasure of giving to Prof. M. Sreeni- 
vasaya during his stay in my Laboratory, 
a comprehensive demonstration of the 
Micromanipulator technique and its appli- 
cations to problems in bacteriology and 
cellular physiology. On this occasion he 
suggested that I should contribute a note 
on this subject to Current Science; the 
following article has been written in 
response to his kind request. 

The introduction of the gelatine medium 
by Robert Koch, represents one of the 
epochal landmarks in the development of 
bacteriological technique and has been 
responsible for the phenomenal advances 
in microbiological research during the past 
sixty years. This we certainly owe to the 
simplicity, ease and elegance of what has 
now come to be known as “plating 
method ’”’. The clarity of the medium 
facilitates the unmistakable location of 
microbes and the development of colonies 
as a result of their growth. No wonder 
that the method has remained unehalleng- 
ed and is universally employed as a routine 
in bacteriological research. 

Many workers, however, unwilling to 
confine themselves to routine investigation, 
observed that this method had certain 
serious limitations. When plating river 
water, we may be justified in assuming 
that by vigorous stirring of the molten 
nutrient medium, the individual cells would 
be completely separated, and the resulting 
-eolonies developed in the petri-dish, would 
represent integrally pure cultures. In the 


case of slimy material, however, e.g., pus, 
blood, feces, filthy ditch water, this 
assumption would not be justified. In 
such samples the cells adhere together, so 
that it is usually extremely difficult to sepa- 
rate them by stirring. We encounter the 
same difficulty with dermatomycoses. Even 
after pulverising with quartz powder one 
finds the cells adhering together in great 
numbers. 

The investigator is often confronted with 
a mixture of different bacilli, from which he 
is obliged to isolate and examine one of 
them in pure culture. The “plating 
method” does not give him any reliable 
result ; none of the colonies in thé plate 
would be representative of the species he 
is seeking. This difficulty is experienced 
by all workers. Plating—I might say—is 
a blind method. An unknown quantity of 
unknown species is plated, but you never 
know which of them develop, neither the 
way of developing (only think of the lag- 
time!) nor the antagonistic influence of 
the different associates. From bacilli, 
found in feces, it is often found that 
only one per cent. of them develop. 

The inherent drawbacks which charac- 
terise gelatine or agar-agar affect the 
development of certain organisms, e.g., 
nitrifying bacteria, but such organisms are 
fortunately few and occur only rarely. 
But what is of real importance is described 
in the next para. 

The basis of all biological work consists 
in the integrity of the individual. -In 
problems of heredity, in determining. vari- 
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ability of a given strain, the experimenter 
has to carefully select his organisms 
individually. Should such a selection be 
not’ possible, scientific research would not 
be considered unimpeachable. In micro- 
biology, selection and isolation of individual 
cells was considered impossible and till the 
end of the preceding century, investi- 
gators had reconciled themselves to this 
state of affairs. How could it be possible 
to experiment with individual cells of 
bacilli ; Yet it is the first condition to be 
satisfied, if one is to follow the hereditary 
factors and the spontaneous variability of 
the organism. 

In 1899, I demonstrated at the Scientific 
and Medical Congress at Haarlem a method 
which I had discovered in 1897, for isolat- 
ing a single cell under the microscope. 
This technique which was further develop- 
ed and applied, formed the subject of my 
dissertation. Since then I have continued 
my researches on the micromanipulator ; 
during the last fifty years this work has 
developed in a direction which renders 
possible the adaption in principle of the 
same type of investigations with micro- 
organisms as those practised in the domain 
of the more highly organised organisms. 

The method of isolating is, in brief, as 
follows :—On a coverslip, which has been 
smeared with a little Tangkallak fat and 
then passed through a flame, a drop of the 
material is placed from which it is desired 
to isolate a cell. At a distance of about 
3 mm. apart drops are placed in which it is 


desired to grow the pure culture. The 


coverslip is then placed on a moist chamber 
on the microscope stage. The lateral walls 
of this chamber are provided with a hori- 
zontal slit, utosed by a viscid fluid and 
through which the isolation needles pro- 
ject into the chamber. By means of a simpie 
mechanism the needles can turn round a 
support, so that their ends can touch the 
corner surface of the coverslip. Any 
mechanical shake renders it possible to do 
this in any part of the field. The space in 
the moist chamber is kept saturated with 
water vapour by a drop of water on the 
floor. The vapour condenses on the lower 
surface of the coverslip, and since the latter 
has been treated with fat, the condensation 
takes place in small rounded droplets, 
which do not coalesce. Before use the 
needles are sterilised by dipping their ends 


-in sulphuric acid and in ammonia. As 
-paicro-organism to be isolated is now 


sought at the edge of the so-called material 
drop. The needle is moved up so that the 
end touches the edge of the drop near the 
cell that is to be isolated. Then, when the 
needle is moved sideways, the cell with a 
tiny droplet will be drawn out of the 
large drop. This cell is now taken up in 
the eyelet of the needle. This eyelet is 
then brought down somewhat, so that it no 
longer touches the coverslip, and then the 
moist chamber is moved sideways, under a 
low power, so that the eyelet, by an up- 
ward movement, comes nea: to the edge of 
one of the sterile drops ani deposits the 
isolated cell, in a small drop (about 6 u) 
on the coverslip. Under high power 
this small drop with the cell is moved into 
the sterile drop, in which the culture is 
made. This is repeated with other cells, 
and when all the sterile drops contain each 
a cell, the coverslip is placed on.a moist 
chamber and incubated at the required 
temperature. If the culture drop is solid, 
the colony grows on its edge, and with the 
aid of a high power microscope, its deve- 
lopment can be followed from the begin- 
ning. If the culture drop is fluid, the 
colony generally spreads itself over the 
whole drop. 

So much for an outline of the method of 
isolating by means of eye-shaped needles. 
When pointed needles are used, the method 
is somewhat modified; then the material 
(e.g. bac., tuberculosis, granula)is sm2ared 
on the coverslip, and the cells are simply 
picked up.. In micro-operating fine glass 
point needles, for bacilli, a point of about 
0-24 is used; glass knives also can be 
employed. 

Sometimes it is considered that these 
manipulations require a special aptitude 
and practice. But with gooi prepared 
coverglasses and ciean and properly made 
needles, the work is agreeable and not too 
difficult. Isulation of a bacillus and 
transferring in a sterile drop requires two 
minutes, and cutting into two of a bazillus, 
taking up unfolding the double-folded, 
takes 15 seconds. 

As to the making of the needles, I know 
from experience that a worker, endowed 
with common skill, will be able to make a 
good eye needle after two days, on condi- 
tion that he can practise under expert 
personal guidance. 

Note. —The cost of printing this contribution has heen 
met from a generous grant from the [ndian Councj! of 
Agricultural Research, New_Delhi. 
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BEE RESEARCH STATIONS FOR INDIA 


A. S. SRIVASTAVA AND M, SREENIVASAYA 


[’ is customary to describ2 the fabulous 
prosperity of a country as the land 
flowing -with milk and honey, which are 
universally recognised as the two essen- 
tial dietetic ingredients of every well-fed 
people. The extent of their production and 
consumption may be taken as a measure of 
a nation’s well-being. History records that 
India was once such a happy country: to- 
day the conditions as regards the supply 
of milk and honey are desperate and it is 
only the few rich and wealthy that can 
afford these luxuries. To the average 
American, the Scandinavian and the pre- 
wer Eurorean, honey is an easily available 
article of diet. During World War II, 
Americans were encouraged to produce 
and consume more and more of honey in 
place of sugar which was strictly rationed ; 
the wax which was a bye-product of the 
expanding industry found extensive em- 
ployment for securing the waterproofness 
and corrosion resistance of certain parts of 
ships, aeroplanes and other imple- 
ments of war. Statistical data have shown 
that longevity of men is largely determined 
by the amount of honey consumed by 
them. It is a matter of common experience 
that the queen can be reared from a 
worker’s larva by feeding it with diluted 
honey (royal Jelly). 

Bees play yet another useful réle as 
pollinators. Apiaries in many parts of 
U.S.A. are, in fact, carried from orchard 
to orchard during the blossoming period 
with the active co-operation of the growers, 
who are often willing to defray the ex- 
penses of transportation. Recent work in 
Russia indicates that honey produced from 
bees fed on various drugs have been found 
to possess specific therapeutic properties. 

What are then the basic requirements 
for building up a prosperous bee industry ? 
How is it possible to produce more honey 
per hive? These are some of the natural 
queries that arise in our minds. Honey 
yields are principally influenced by the 
population of a colony. For instance, hives 
containing population at its highest yield 
not only more honey per hive but also per 
bee than hives with small population. In 
other words, colony population is a very 
important factor. The colony population 
on the other hand depends on the number 


of brood reared or eggs laid. The number 
of broods are governed by the quality of 
the queen. A good queen lays about 
1,500 eggs per day. The number of eggs laid 
by a queen increases with increase of 
colony population, comb space and abun- 
dance of supply of pollen and honey. It 
has been found by practice that more honey 
can be produced only in large colony as 
majority of the bees are free for field 
work ; whereas in a small colony most of 
the bees are engaged in rearing of the 
broods. In addition to all these factors, 
there should be also an abundance of natural 
resources in the form of nectar-bearing 
plants. 

in India the methods for honey produc- 
tion at the moment are disorganised, un- 
scientific, crude and uncertain and there is 
practically no large-scale industry for the 
production of honey. Most of the honey in 
the Indian market is derived from the wild 
beehives by certain professional tribes 
whose traditional and intimate knowledge of 
the bee and its habitat may be worth acquir- 
ing. These sources are naturally fortuitous 
and undependable. Methods of extraction 
and preservation are crude and unscientific 
while the trade is in the hands of unscru- 
pulous profiteers. Due to its high price, 
adulteration with sugar syrup and molasses 
is frequent. 

There are, however, great possibilities of 
organizing the production of honey on 
scientific lines with a view to not only 
secure steady supplies, but also to increase 
the production of honey. Our blossoming 
forests and agricultural and horticultural 
fields offer a rich environment for the 
culture of honey bees. The seasonal condi- 
tions in India are more propitious than 
what they obtain in other parts of the 
world. 

Apiaries require a good location. Asa 
rule they should be situated in well- 
drained areas of countryside within a 
range of nectar-bearing vegetation. Dur- 


ing most of the day under all weather 
conditions they should receive ample sun- 
light and at the same time they should be 
screened against winds by groves or trees, 
which may also help the bees to fly higher 
and thus reduce the danger or nuisance to 
the farmers working on the neighbouring 
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fields. A natural or artificial supply of 
water is very necessary to be located near 
the apiaries for the bees. Thus an apiary, 
set on the bank of a river in the vicinity of 
blossoming orchards or agricultural crops 
partially surrounded by trees facing the 
sun during morning time, can be regarded 
to occupy an ideal location. 

Bearinz th2s2 fundam2ntals of practical 
bee-keeping in mind one can easily move 
ahead in establishing bee research stations 
in order to further the research work and 
disseminate this knowledge among the 
mass2s. The most spectacular advances in 
the science and technology of honey pro- 
duction have been made recently in U.S.A. 
A deep and earnest study of the methods 
of research by which American scientists 
improved their industry and stepped up its 
produ:ztion, wili be of inestimable value in 
organising our methods of honey produc- 
tion in India. Som2 of the fundamental 
discoveries which led to the production of 
higher yields of honey and to the main- 
tenance of the h2alth and vigour of the 
bees are listed : 

1. Species of blossoms in relation to the 
quality, flavour and nutritive value of 
honey ; : 

2. Ecological and other environmental 
factors in relation to honey production ; 

3. Study of the nutritional requirements 
of the queen bee and the workers. 

4. Two queen or multiple queen colony 
system ; 

5. Artificial insemination apparatus ; 

6. Disease control. 

So far no systematic work has been 
carried out on Indian bees. The produc- 
tion of honey could be substantially step- 
ped up by organizing research and the 
following represents a scheme through 
which a prosperous industry may be built 
upon a sound scientific foundation. 

1. Study of the races of the bees of 
India— 

(a) Taxonomic; (b) Physiological. 

2. Improvements in th2 yield of honey 
from a few of the promising races. 
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3. Domestication of wild and promising 
races. 

4. Breeding new races. 

5. Artificial insemination. 

6. Multiple queen system of bee keep- 
ing. 

7. Studies in the nutrition of the queen 
and the workers. 

8. Determination of the honey produc- 
ing potentia! of certain ecological make-ups 
in agricultural and forest areas. 

In our subcontinent which has sucha 
great variety of floristic compositions and 
climates there should be at least five bee 
research stations. One of them should be 
centrally located and should be designated 
as the Central Bee Station and four others 
in four different places under the name 
Northern, Southern, Eastern and Western 
bee regional stations. The Central Bee 
Station ought to be equipped with all 
the modern equipment, a good library and 
with adequate staff consisting of a Director, 
a Biochemist, an Insect Physiologist, a 
Botanist (Systematist), a Plant Pathologist, 
an Entomologist, two research Assistant 
Entomologists, two Insectiary Assistants, 
two laboratory technicians, four fieldmen, 
one stenotypist and one librarian. Each 
of the four regional stations should include 
a staff of a Apiculturist, a Biochemist, a 
Botanist, an Entomologist, two research 
Assistant Entomologists, an Insectiary As- 
sistant, two laboratory technicians, two 
fieldmen, a stenotypist and a librarian. 

Every year, each of the four bee regional 
stations should hold a demonstration to 
popularis? the m2ans and methods of this 
industry among the masses. Adequate in- 
formation and help ought to be given to 
those, who feel interested and may like to 
raise apiaries in their gardens, fields, or 
orchards. 


Note.—The cost of printing this a:ticle has been met 
from a generous grant from the Indian Council of Agri- 
cultural Research, New Dclhi. 
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NEW ANNUAL REVIEWS 


HE organization of four new Annual 
Reviews to be published under the 
auspices of Annual Reviews, Inc. is 
announced. The fisst volume of each 
is to appear in 1950. Th2 preliminary 
organization is now complete and meetings 
of the Editorial Committz2es are to be held 
in the immediate future. 


(a) Annual Review of Medicine—Editor: 
W.C. Catting, Stanford University. 
Associate Editor: H.W. Newman, Stanford 
University. Editorial Committee: A. 
Blalock, The Johns Hopkins Hospital; 
J.S.L. Brown2, Royal Victoria Hospital, 
Montreal; A. M. Butler, Harvard Medical 
School; £. MacKay, The Scripps Metabolic 
Clinic, San Diego; S.C. Madden, Emory 
University. 

(b) Annual Review of Physical Chemistry 
— Editor: G.K. Rollefson. University 
of California. Associate Elitor: n. E, 
Powell, University of California. Editorial 
Commitee: H. Eyring, University of Utah; 
G. Glockler, State University of lowa; 
W.F. Libby, University of Chicago; J. W. 
Williams, University of Wisconsin; E. B. 
Wilson, Jr., Harvard University. 


(c) Annual Review of Plant Physiology— 
Editor: D.I. Arnon, University of Cali- 
fornia. Editorial Committee: D.R. Goddard, 
University of Pennsylvania; P. J. Kramer, 
Duke University; A. E. Murneek, University 
of Missouri; M. W. Parker, Bureau of Plant 
Industry, USDA; K. V. Thimann, Harvard 
University. 


(d) Annual Review of Psychology—Editor: 


Hovland, Yale University; J.G. Miller, 
University of Chicago. 

The Editorial Committees of each of the 
Reviews meet annually to select the topics 
and authors of succeeding volumes, 

It is intended that in the new Reviews 


the editorial policies which govern the 
Annual Review of Biochemistry, the 
Annual Review of Physiology, and the 
Annual Review of Microbiology will 
obtain. The subject-matter of each 
annual volume will consist of critical 


appraisals of the research proceeding in 
the major divisions of the field. Subjects 
of greatest activity will be reviewed 
annually, while those of lesser activity, 
together with any topics which encompass 
small divisions of the field, will be review- 
ed biennially. ‘The international character 
of the existing Reviews will be extended 
into the new Reviews. It is anticipated 
that the fifteen or twenty authors selected 
for each volume will be drawn from various 
parts of the world in which outstanding 


research in the subject in question :s 
proceeding. 
Annual Reviews, Inc., is a nonprofit 


corporation which was first constituted in 
1932 te publish the Annual Review 
of Biochemistry. Since then it has initiated 
the Annual Review of Physiology (jointly 
with the American Physiological Society) 
and the Annual Review of Microbiology. 
The members and Directors of Annual 
Reviews, Inc., consist of H. J. Almquist, 
F,E. Booth Company, Inc., Emeryville, 
California; H.A. Barker, University of 
California; H. J. Devel, Jr., University of 
Southerm California; J. F. Fulton, Yale 


C.P. Stone, Stanford University. As- 
sociate Editor: D.W. Taylor. Editorial University; D.R. Hoagiand, University of 
Committee: J.E. Anderson, Institute of California; J. Murray Luck, Stanford 
Child Welfare, University of Minnesota; University and H. A. Spoehr, Carnegie 
J.G. Darley, University of Minnesota; Institution of Washington, Stanford, Cali-_ 
C.H, Graham, Columbia University; C.I. fornia. 

SIR C. V. RAMAN 


IR C. V. RAMAN, the celebrated physicist, 
who has returned to India after visiting 
Europe and the U.S.A. was invited to 
attend an ‘International colloquium” at 
Bordeaux organised by the ‘Coentral 
National de la Recherche Scientifique”’ to 
celeorate the 2%th anniversary of the 
discovery of the Raman Fffect. His 


personal contribution at the colloquium 
was two reports, one on the scattering of 


light and the other on the dynamic re- 
flections of X-rays. He also attended 
another international conference at the 
University of Paris convened to discuss the 
electronic theory of molecule formation 
and of the solid state. 

Sir C. V. Raman also visited Belgium, 
the U.K. and the U.S.A. He was warmly 
received and was a guest of honour at 
meetings of learned Societies where he 
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addressed scientific gatherings, visited 
important centres of research, renewed 
his personal contacts, ani _ discussed 
subjects of common interest with such 
eminent scientists as Prof. Devaux, Sir 
Charles Darwin and _ Prof. Charles 
Mennebeck. 

At Washington he visited the depart- 
ments of the National Bureau of Stand- 
ards and met several heads of the Bureau. 
He actively participated at the General 
Assembly of the International Union of 
Crystallography at Harvard University 
and gave a lecture on the theory of the 
vibration spectra of crystals. 

In New York he met Dr. Winston E. Kock 
and witnessed several experiments such 
as “focussing of short electric waves by 


MODERN TRENDS 


YSTEMATICS is that ground-discipline 
of Biology which concerns itself firstly, 
with the orderly arrangement of the living 
world into a convenient and, as far as 
possible, natural system of hierarchical 
categories such as orders, families, genera, 
and so forth: secondly, with the distin- 
guishing of one form or species from 
another, in the gamut of millions of 
species, both living and extinct: and 
thirdly, with the elucidation of the mecha- 
nisms by which these distinctions arise in 
nature. Systematics is sometimes also 
called ‘ Taxonomy ’, a term which merely 
means the disposition of things in a 
rational and lawful manner. 

It was recognized early in the history of 
science that the lowest easily recognizable 
systematic unit is the species. And the 
problem that framed itself in the minds of 
scientists was how to name these millions 
ef living species so as to avoid confusion 
when mentioning one or the other. This 
knotty problem was’ solved in the 
middle of the 18th century through the 
genius of the Swedish botanist, Carl 
Linnaeus, who invented the ‘ binominal’ 
system of nomenclature. According to it, 
each species is written with two names— 
the first the generic, and the second the 
specific—in much the same way as our own 
surnames and ‘christian’ names respec- 
tively, with this important difference that 
Our names refer to individuals and not to 
the species. Thus, the tiger is named 
Felis tigris, the leopard Felis pardus, and 


Modern Trends in Systematics 





metallic lenses,’’ demonstration of the 
‘visible speech apparatus”? developed by 
the Bell Telephone Company and also the 
New Invention of the transistor intended 
to replace the thermionic valves in wireless. 
He also studied the collections of crystalline 
minerals in the American Museum of 
Natural History and saw the remarkable 
effects exhibited by the luminescent 
minerals at Franklin and New Jersey. The 
itinerary included a visit to the Brooklyn 
Polytechnic Institute where he met Prof. 
Hermann Mark and Prof. Fanktchen 

During his stay in the U.S.A., Sir C. V. 
Raman contributed a monograph on 
‘*Diamond”’ for publication in the Ency- 
clopedia cf Commercial Technology pub- 
lished by Inter-Science Publishers. 


IN SYSTEMATICS* 


the jungle cat Felis chaus—Felis being the 
generic name for all these members of the 
cat-family Felidae. Man’s name2 is Homo 
sapiens. By international agreement, the 
following procedures find universal accep- 
tance: (i) Within the same genus, one 
specific name can be employed for one 
species only, the nam2 proposed earliest 
being the one accepted (rule of priority), 
so that one specific name can refer to one 
species and one only. (ii) The 10th edition 
of Linnaeus’s Syst2ma Naturae, published 
in 1758, is taken as the starting point for 
names of animals. (iii) The specific and 
generic names are latinised, and are written 
in the Roman script. 

Later, when it was found that ‘species’ 
are not fixed but evolving, and that it is 
possible to recognize systematic units lower 
than the species, systematics was gradually 
transformed from a stati¢e into a dynamic 
discipline. The present Address deals 
principally with the modern dynamic 
trends of development during the last 30 
years. The chief achievements of this 
period consist briefly of the following: 
Firstly, a large number of intraspecific 
systematic categories have been recognized, 
such as subspecies, races, forms, varieties, 
pure lines, and so forth. Secondly, it is 
now clear that species are generally made 
up of a number of these lower groups or 


* Abstract of the Presidential Addrass deli- 
vered by Major Dr. M. L. Roonwal, to the 
Section of Zoology & Entomology, Indian 
Science Congress, Allahabad, January 1949. 
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compiexes (form-groups, race-groups, etc.). 
Thirdly, modern systematics now plays a 
most significant role in the study of the 
mechanisms of ‘speciation’, by which 
term we mean those phenomena which are 
concerned in the origin of new species and 
subspecies. Among the most important of 
these mechanisms is the recently found 
statistical effect of population size on the 


Currnt 
_ Science 


intensity of speciation. Thus, it has been 
shown that new species will arise most 
rapidly in a population which is of inter- 
mediate size and is divided into a number 
of smaller, partially isolated population- 
groups. Lastly, the great practical im- 
portance of syst2matizs is discussed, and 
som2 suggestions are made for the future 
development of that discipline. 





MATHEMATICAL PRICTDIIRE IN STATISTICAL THEDRY* 


HE Presidential Address is an exposition 

of the basic elementary mathematical 

principles underlying the theory and appli- 
cation of statistical methods. 

Experiments in any field of human acti- 
vity yield values of a number of variables— 
x,,2%,..x,% Inak-dimensional Euclidean 
space the results of observation can be 
denoted by a finite number of points. The 
totality of all possible observations will give 
an infinite set of points. This infinite 
set is unknown and statistical theory aims 
at the study of this set—the unknown 
population through the observed finite sub- 
set which is ordinarily called the sample. 

A mathematical approach to this study is 
to assume the existence of a distribution 
function. The parameters of this function 
will epitomise all relevant characteristics 
of the population estimates of these para- 
meters can be calculated as functions of 
the observed set and the behaviour of these 
estimates in the Icng run of experimental 
evidence can be studied with the help of 
their sampling distributions. 


In this connection, two remarkable re- 
sults—the Law of Large Numbers and the 
Central Limit Theorem—which are the 
outcome of extremely delicate math2mati- 
cal reasoning, have giv2n elegance and 
wide applicability to statistizal technique. 
The Central Limit Theorem’ gives th: 
Gaussian Normal Error Law as the domi- 
nant term in the distribution of any 


statistic when the number of observations 


is large. 

The approach to normality of a large 
class of distribution functions has made 
the theory of quadratic forms and matrix 
algebra very important in _ statistical 
analysis. Further, th2 theory of approxi- 
mation in the sense of Least Squares and 
the corresponding geomz2trical symbolism 
are also indispensable to the statistician. 


*Abstract of the Presidential Address 
delivered by Prof. U. S. Nair, to the 
Statistical Section of the Indian Science Con- 
gress, Allahabad, January 1949. 


IMPROVEMENT OF AGRICULTURAL STATISTICS 


|. gegen for improvement in the methods 
of collection of data on agriculture, parti- 
cularly on yield o° principal crops, existed from 
a long time in Initia. La:k of accurate figures 


has made it difficult to judge the degree of 
suzc2ss of several developmeat schemes, parti- 
cularly schemes connected with ‘Grow More 
Food’. 

The fact that Random Sampling m=thod is 
reliable for collection of accurate data was 


known from a long tim2 and its practicability 
has now been recognised by the Advisory 
Board of the Indian Council of Agricultural 
Research. 

At the suggestion of the Advisory Board, 


all Provinces of India will take up this method. § 


The main objects will b2 to estimate the yield 
per acre for the Provinces as a whole and to 
fix the district normal yields for important 
crops. 
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ON THE COMPLETELY UNBIASSED 
CHARACTER OF TESTS OF 
INDEPENDENCE IN MULTIVARIATE 
NORMAL SYSTEMS 


To prove the unbiassed character of likelihood 
ratio tests like the test of significance of the 
multiple correlation coefficient or Hotelling’s 
T? test, Daly (19406) used the non-null 
frequency distributions of these test criteria. 
This leads to obvious difficulties when tackling 
the general regressicn problem and the test 
of inderendence of several sets of variates, 
end Daly (1940) has shown only their locally 
unbiassed character. 


This paper demonstrates an approach which 
does nctrezuire an explicit knowledge of the 
frecuency distribution of the test criteria, and 
ithas been rossibie to piove that the likeli~ 
hood ratio test for the general regression 
problem and the Wilk’s criterion for indepen- 
dence of sets of variates, are completely 
unbiassed. 

As the simplest demonstration of the pro- 
cedure which is appliceb’e generally, consider 
the t-test for the significance of the mean of a 


normal population. Let the frequency function 
of a sample of size n be 
n 1 


n 
“3 Rao 


(2nV) II dxj. 


The region W—w complementary to the critical 
region w for testing the hypothe:is, m=0 
is given by 
2< K? x’, 

where K? is a positive constant depending on 
the size of the critical region and 

nx = 2 xi 

x? =2 (x; = %)*. 


We write 
co KX 


t(m= /|fe at 


0 ~-Kx 


dz | f(x") d(x) 


where 
f (x?) d(x’) 

is the frequency function of x* which is dis- 
tributed independentlv of ry. To show thatthe 
test is completely unbiassei is equivalent to 
showing that 

I (m) <I (0) 
We have 





ie ton oe oe 
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ax fy PA (kx +m)” 
am ie 
0 
n P 
_ <a kx- 3 
-e” ay *-* lf (x?) d (x?) 


which is positive or negative according as m 
is negative or positive. Therefore 
I(m) <I (0). 

The completely unbiassed character of the 
E*-test (Tang, 1938). by stating the problem 
in its canonical form and following the above 
method of argument, can easily be shown to 
follow from the complete unbiassedness of the 
t-test just proved. This chain of reasoning 
can be followed up to show the completely 
unbiassed character of the likelihood ratio 
test for the general regression problem and 
then further of the Wilk’s criterion. 

Detailed proofs will be published elsewhere. 





Indian Council of Agric. R. D. NARAIN 
Recearch, 
New Delhi, 
December 28, 1948. 
Daly, J.F., ‘“‘On the unbiassed character of 


likelihood ratio tests forindependence in normal systems,’’ 
Anns. Math. Stats., 1940, 11, 1. Tang, P.C., “ The 
power function of analysis of variance tests with tables 
and illustrations of their use,’’ 1938, 2, 126. 


NEW BAND SYSTEMS OF THE TIC! 
MOLECULE 


ExciTInG the vapour of thallium chloride ina 
high frequency discharge through a conti- 
nuously evacuated pyrex tube, two new 
systems of bands, one between A 4300—A 4150 
and the other between A 4150—A3300 have been 
obtained in addition to the band system around 
\ 3200 analysed by Howell and Coulson.* The 
more refrangible system consists of about 75 
bands in all which are degraded in either 
direction, while a few of them are headless 
and diffuse. The other system consists of 
about 18 bands which are mostly degraded 
towards the red, though a few of them are 
violet-degraded. The vibrational analyses of 
these two systems have shown that the lower 
state, which is found to be common to both of 
them, is the upper state ofthe ultraviolet 
system *1—?2, established by Howell and 


Coulson. Predissociation similar to that found 
in the upper state of the ultraviolet system, is 
observed in the lower state of both the systems 
at v”’= 5, The following vibrational constants 
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have been determined for the more refrangi- 
ble system. 
e ‘ w = 101-3 w,” = 206-5 
ve =24683°3 nas €8 sfata Oe 

The locus of intense bands in this system falls 
on aCondon parabola which is to be expected 
with such relative values of w as ozcui here. 
The following constants are suggested for the 
other system. 

Yo,9 ~ 24040 we ~ 100 wy” ~ 205 

The chlorine isotope eff2ct observed in the 
system supports th? vibrational analysis. 

The close proximity of these two systems 
suggests that the upper levels may form an 
electronic doublet. 

Details will be published elsewhere. 

Andhra University, P. TIRUVENGANNA Rao. 
Waltair, 
January 2, 1949. 


* Howell and 


166, 238. 


Coulson, Prec. Koy. Soc., 1938 


THE EMISSION SPECTRUM OF 
BISMUTH IODIDE 


A NEW BAND Syst2n b2tw22n A159)0—-a 5650, 
attributed to the diatonic m)l2cule, Bil, is 
recorded in emission in a high frequency dis- 
charge, in addition to the band system with 
origin at »=23388-9 cm.-', reported by Mor- 
gan.* Vibrational analysis of this system has 
led to the determinaiion of the following 
vibrational constants. 

v, = 17216-0 we = 195-0 we” = 167-9 

Xe we’ = 1-0 2x%we” ~ 093 

By analogy, this system may correspond to the 
low frequency system observei in the other 
bismuth halides. 

Details will be published shortly. 
Andhra University, P. TIRUVENGANNA Rao. 
Waltair, 
January 19, 1949. 


* Morzan, Phy. Rev., 1936, 49, 47. 


PLEOCHROIC HALO FROM THE 
CHOTA NAGPUR GRANITE 


WHILE consulting literature regarding the 
occurrences of pleochroic haloes in minerals, 
the description of a plzochroic halo mentioned 
by Dr. L.A.N. Iyer? in granite from Chota 
Nagpur was noticed. He records, “ In one of 
the crystals of biotite inthe granite from 
south of Jatiba, a good pleochroic halo is pre- 
sent with a dark red grain in th2 centre, which 
is presumably zircon. Itshows an inner ligater 
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ring and an outer darker ring.’”’. He then cites 

the measurements by Joly? and says, “ The 

radius of these haloes vary only between 

0-0152 mm. and 0-0160 mm., in Europe in rocks 

of pre-Cambrian age; whereas the halo above 

referred to in the Chota Nagpur granite has a 
radius of 0-030 mm., nearly double that of 
those recorded in European rocks.” He has 
explained that it would be a thorium halo. 

Referring to Joly’s paper® we find that the 
dimensions of haloes which he has attempted 
tocompare with progressive geological aging 
is that of the primary uranium haloes. These 
correspond to alpha-particles which exhibit 
maximum of ionisation in air at a distance of 
2-2cem. This primary uranium halo represents 
the earliest stage in the development of pleo- 
chroic haloes. In fully developed normal 
haloes where we findaseries of conzentric 
rings, the outermost radius; in the cas2 of the 
uraniun ha'o2s corresponds to the alpha- 
particles from RaC. The measurem2ats on 
this as given by Joly in his paper gives an 
average of 0-032 mm. The rings formei asa 
result of the disintegration series of the tho- 
riun family give measurements in kLiotite as 
0-041 mm. ; 0-025 mn. ; 0-011 mm., etc. 

From the description ani the mizrophoto- 
graph of the haio in the Cnota Nagpur rock, it 
appears that it is a normal halo of tha uraniun 
ser.es and that the oute-most ring as is t> be 
expected co-r2spaad3 to th: rang2 of alpha- 
pirticles fron Ril ani h2nce m2a3ures about 
0-030 mn. as rezord:d by Dr. Iyer. Thesimp!le 
explanation that it represents RaC of the 
uranium series fully satisfies the measure- 
ments. 

Geology Department, 
Andhra University, 
Waltair, 

January 11, 1949. 


M.S. DoRAISWAMI. 


1. Rec. G.S.7., 1931, 65, 500. 2. Proc. Roy. Soz., 
Ser. A, 102, 682, e¢ seg. 3. “bid, p. 694. 4. Phil. 
Trans. Roy. Soc., A, 217, 51 et seg. 


BEREKS’ COMPENSATOR 


THERE is an impression that, if the tables 
supplied by the makers of the Bereks’ com- 
pensator is lost, the com »ensator cannot b2eused. 
Rogers and Kerr' remark, “‘the value is inserted 
in asimp!e formula supplied by the makers of 
the instrument. Solution of the formula gives 
the correct retardation for the mineral grain.” 
This might be interpreted to mean that the 
formyla is that of the makers, and that there- 
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fore the tables supplied by them -are-necessary 
for its use. This is notso. The formula given 
by the makers is— ' 

Log I” = C + log f(i). 
This is a method of solving by logarithms 
the well-known formula for retardation; J" = 
C x f(i) orR = K x D (given by Johannsen 
for the use of the Babinet compensator)? wher2 
[or R = retardation of the mineral to be 
determined, C or K=the constant of the Bereks’ 
compensator determined on any microscope, 
and f({i) or D, the reading of the drum of the 
compensator for any mineral, whose birefrin- 
gence is to be determined. 

If the tables are lost, the procedure is :— 

The Bereks’ compensator is calibrated for 
white light by reading the divisions on the 
drum from the first order violet on the one 
side of the black cross to the first order violet 
on the other side. Say the readings ar2 44-2 and 
15-1. Then 44-2 minus 15-1 divided by two = 
14-55 =A =550 wu (the wavelength of white 
. 550uu, 
light). , oo 
The mineral (say hypersthene) is then placed 
on the stig2 and turned 45° from the positiun 
of extinction wit: its C-crystallographic axis 
4, to the long direction of the comp2nsator, 
ani the drum r2ad from the dark bar of 
compensation on the one side to the dark bar 
on the other. Say the readings are 54-7 
ani4-8. Toer2fore f (i) or D = 54-7 minus 4-8 
divided by two = 24-95. Applying the g2aeral 
formu'a for retardation, Retardation of 
hypersthene or R = C or K X f (i) or D™= 


550 wu \. ; . 
(is-33.)* 24-95, and solving by logarith ns, 


Therefore the constant C or K = 


log J’ or R = log 550 + log 24-95 — log 14-55, 
using Clarkes’ tadles, J’ or R = 943-2 uz. 


a om = 
= where R= retarda 


tion and M = thickn2ss of the section.2 The 
thickness of hypersthene is measured by a 
micrometer serew. In this case it is -0$ mm., 
whichis expressed in wz = 60009. Therefore 


‘ . . 943+Zau 
birefringence of hypersthen2 is 6)000ma 0157. 


Birefringence (n.—n, 


(The microscope used in this case is Leitz 
313769 with objective P, and ocular P, 5x). 
Central College, P. R. J. Narou. 
Mysore University, 

February 10, 1949. 





1. Rogers, A. F. and Kerr, P, F., Optica! Mineralogy, 
1942, p. 77. 2. Johansen, A., Manual of Petrographic 
Methods, \918, p. 375. 3. Op. eit., p. 370. 
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ELECTROLYTIC PREPARATION 
OF AZO-DYES-II 
A. Effect on Dye Yield of Duration of 
Electrolysis 

THE mechanism of the formation of azo-dyes 
at th: anode in an electrolytic cell was dis- 
cussed in an earlier communication.' It was 
observed that hydroxyl ion discharge at the 
anode is likely to interfere with the discharg?2 
of nitrite ions, so that the chances of the amine 
getting diazotised with 100% current efficiency 
were remote. If this were true, a good d2al of 
nitrite would be l2ft unreacted at the end ofa 
run during which only the theoretical quantity 
of current had been passed. A higher yield of 
the dye should therefore be obtained if the 
current were passed for m>re than the theo- 
retical period of time. This was found to be 
so. The electrolysis was carried out under 
the same conditions as before, but the current 
was passed for thrice the time theoretically 
req. ired, ata current density of 5 amps./dm.? 
The yield of dye was found to be better, and 
there was no deterioration either in the colour 
of the dye or in the shade produced by it on 
silk. Yield of dye: 2-4 gm. or 48% of the 
th: oretical. 

It is interesting to mention at this point that 
Brockman and Griffin? report a similar obser- 
vation in connection with the electrolytic 
preparation of another dye, Orange II. On 
investigation, qualitativ2 agreement with their 
observation was noticed, but as with Roccelin, 
it was no. possib'e to secure the same yield of 
dye that they claim. 

A mixture of sulphanilic acid (2-5 g.), 
B-naphthol (1-8 g.), sodium hydroxide (0°8 g.), 
and sodivm nitrite (1:0 g. in 150 cc. of water), 
were electrolysed for the theoretical length of 
time. The current density employed was 5 
amps./dm.* After the electro ysis, the dye 
was precipitated as the barium salt by the 
addition of barium chloriie solu:ion, filtered 
washed and dried. Yield of dye: (Ba salt) 
1-55 g. or 31 % of th2 theoretical. 

Brcckman and Griffin claim t> have obtained 
this dye in 46-8% yield, ard better still, i.e., 
67-7 % when twice the theoretical amount of 
current Fad been passed. 

This claim could nct be verified. On passing 
the current for three times th2 th2oretical 
leagth of time, other conditions remaining the 
same, the yie:id of dye imp-soved but amouated 
only to 2-77 gm. of the barium salt, or 55°4% 
of the theoretical yield, 

The dye had a good red colour, and the colour 
on silk was quite pleasing and compared very 
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favourably with the shade produced by Orange 
Ii p epared in the usual way. 

B. Preparation of Congo Red 

The study of disaz»-dyes hasa twofold inte- 
rest. In the first place, this group of dyes, h2ad- 
ed by Congo Red, forms the co nmercially w>ll- 
known group of dyestuffs knowa as the direct 
cotton dyes, on account of their ability to pro- 
duce good, fast shades on cotton fabric without 
the aid of mordants. Secondly, it is g2nerally 
not so easy to prepare these dyes as it is to p-e- 
paremono-azo dyes. For one thi1z, tetrazoti- 
sation (i.e. diazotisatizn of bo.h th2 amiao 
groups) of the benzidine base is difficult, and 
then, the velocity of the coupling slows down 
toa very great exten: when one of the two 
diazotised groups has coupled. 

Brockman and Griffin (loc. cit.) who have 
studied the formation of Congo Red in the 
electrolytic cell, report an additional co.n- 
plication. After electrol,siag the prop2r com- 
ponents in the manner already descrioed at a 
platinum anode, they state that instead of the 
anticipated Congo Red, a dye of the stru-ture: 


NH, 
i” te = n- so, Na 


i” 
ad le a 
SO,Na 
was formed ta-ough the partial diazotisation 
of th2 sodium naphthionat2 and coupling with 
unreacted naphthionate ; Congo Red being 
obtained only in minute amounts. They there- 
fore contradict the claim mad2 by Léb3, that 
Congo Red could be got by electrolytic 
methods. 

This problem was consid2red worth study, 
since the practical value of a good method of 
getting direct cotton dyes by electrolytic 
methods already outlined cannot be under- 
estimated. 

Since the most important aspect of the prob- 
lem is th2 tetrizotisation of beazidine, a 
coupling component that is uil.k2ly to interfere 
with this step in the forma.ion of the dye had 
to be used. The closest analogue to sodium 
naphthionate is ih2 sodium saitof Nevil2- 
Winathe.’s acid (1, 4-naphthol sulphonic acid). 
There is no risk of interference from the 
coupling component to the terazotisation of 
benzidine, if this acid were used, since there 
are no amino groups in it. 

EXPERIMENTAL 

The cell employed for the electrolysis has 

been already described.’ Nevile- Wintaer’s acid 
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(2-8 g.), benzidinec (1-15 g.), sodium hydroxide 
(0-5 g.), and sodium nitrite (0.9 g. in 150 c.c. of 
water , were electrolysed atacurrent density 
of 5 amp;./dm.?, The anolyte dii not develop 
any colour, ev2n wh2n the temperature was 
raised to 65°-70° C. A purple colour developed, 
however, when tie run was repeated after 
adiing twice the amount of sodium hydroxide 
(1-0 gm.). After the current was passed for 
the tieoretical tim2, the anolyte was cooled 
and fi'tered in order to remove the unreacted 
benzidine. The filtrate was saturated with 
s.dium chloride, ani the dye separated asa 
flocculent precipitate. This was fi.t>red ai the 
pump, redissolved in a small quantity of water 
(50 c.c.) and salted out car2fully, with good 
stirring, till the separation of the dye appeared 
to b2 complete. This proceiuce was follwed 
in order to remove a small proportion of the 
sodium salt of Nevile-Winther’s acid which 
was also pzecipitated in the first stage. The 
precipitated dye was then filtered at the 
pump, sucked as dry as possible, dried in the 
air-oven and weighed. 

Yield: 1-10 gm. or 25-7% of the theoreatizal. 
This dye gave a lilac shade on cotton dyed 
from a slightly alkaline bath. 

It was felt that Congo R2d could be obtained 
by employing the same conditions. The inter- 
fering reazt'on of sodiun naph‘hionate could 
not of ccurse be entirely su dpressei; but 
some Congo Red was !ikely to be furmned at the 
same time. This expectation was realised. 
The experiment was carried out with sodium 
naphthionate (3:06 g.), benzidine, (1-15 g.), 
sodium nitrite (0-87 g., and sodium hydroxide 
(1-00 g. in 150 c.c. of water). Th2 conditions of 
electrolysis were the same as those already 
describ2d for tne previous preparation. The 
t2npeciture was 6)°-35’C. At theeniof the 
run, the red coloured anolyte was cooled and 
filtered. The filtrate was boiled with 5 gm. 
of freshly ignited magnesium oxide for 20 
minutes, cooled and fi.tered. The idltrate hai 
a dark rei colour, and on evaporation gavea 
reddish blac: powde: which was vary hygro- 
scopic. This powder dissolvei in water to give 
a red solution, which on t:eatment with di ut2 
sulphuric acid turned purp e, ania precip.tate 
slowly formed. Filt2r-piper dipp2d ia this 
solution turned red in co.our, waich beca ne 
pucple when touched with a drop of dilute sul- 
pPhuric acid. Tnis colour was entirely di.f2rent 
fron that given by Congo Red test paper. 
Evidently this pow Je: wa3 ta2 dye reported oy 
Brocaman and Gviffia, namely, l-amino-1’, 2- 
azo naphthalene disulphonic acid-4,4’, 
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The residue was a chalky rei powder. This 
was boiled with a small quantity of strong 
sodium carbonate solution in order to bring 
into solution any Coago Red that might be 
present as the magnesiun compound. The 
reaction appeared to be very slow and only 
partial. The sodium carbonate solution was 
therefore re novei and tae residu2 transferred 
to a small beaker and treated with sufficient 
hydroch!oric acid to neutralis? the magnesium 
oxiae completely. A very dark blue, almost 
black p-ecipitate immediately formed. This 
was rapidly filtered at the pump, transferred 
toa beaker again and treated with a slight 
excess of sodium carbonate solution. A red 
coloured solution was obtained from which a 
dark red precipitate was fcrmed on saturating 
with :odium chloride. This was filtered, suck- 
ed as dry as possible and thendried in the 
air-oven. A dark red powder whica dissolved 
readily in water to give a brownish red solu- 
tion was got. Fil.er-paper dipped in this 
solution hada bright red colour and turned 
blu2 whea touched with a drop of dilute 
sulphu.ic acid. Co.ton dyed from a slightly 
alkaline bath with this dye hada bright red 
colour, while silk and woo!) took on a brownish 
red shade. Yield of dye: 0-6 gm. or 14% of 
the theoretical. This dye is Congo Red, more 
Or less pure. 

This figure provides an interesting contrast 
to the yie.d when Nevile-Winther’s acid was 
employed as the coup.ing Component, and 
enubles a rouzh id2a tu be gained of the extent 
io which the diazotisation of sodium naphthio- 
nate proceéds s.d2 by side with the tetrazotisa- 
tion of benzidine. 

It was not possible to improve the yield of 
dye by altering the conditions. An increase in 
the amount of alkali m2rely reduced the yield 
aod no dye atall was formed in an excessively 
aikaline anolyte. Factors such as current 
density and temperature had no influence on 
the course of the reaciion. 

This method of preparing benzidine dyes is 
therefore restricted to such types where the 
coupliag component has no diazotisable amino 


groups. 
Presiiency College, V. V. RAMAN. 
Madras, M, V. SiTARAMAN. 
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A PRELIMINARY NOTE ON DISEASES 
OF GRAM 


Tsis preliminary note deals with aspects of 
mineral nutrition of gram. From an examina- 
tion of the gram plants of the Indian Agri- 
cultural Research Institute Farm in 1946-47 
it was found that the diseased plants exhibited 
the following symptoms: (1) Top Yellowing, 
(2) Bottom Yellowing, (3) Yellowing and 
Bronzing, (4) Bronzing. A brief description 
of the above symptoms is given below. The 
disease was sporadic in distribution. 

(1) Top Yellowing. As the name implies, the 
growing tips of the gram plants turn yellow- 
ish which are bleached to cream colour with 
age. It reduces the growth ofthe plants and 
consequently the yield suffers. The yellow 
colour disappears at about the tim2 of flowering. 

(2) Bottom Yellowing. The lowear leaves 
first turn yellowish and progressively the top 
ones are affected. As the disease advances the 
plants show folded drooping leaves. Prema- 
ture shedding of leaves also results. 

(3) Yellowing and Bronzing. The symptoms 
of the disease at the early stage start with 
the bottom leaves. The colour is intermixed 
showing both bronze and yellow in tae same 
leaflet. The top leaves show marginal bronzing 
in the beginning and later on the entire leatets 
turn bronze. Thus while bottom leaves show 
both yellowing and bronzing, the top leaves 
show only bronzing. 
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on the bace of the leaflet and finally on the rest 
of the leaflet. Among other features of the 
disease are retarded growth, dwarfing of the 
plants and decreased number of branches. 
Except in the case of “Bottom Yellowing” 
where fungal organism was found, the cthers 
were free from pathogenic organisms. 
RESULTS AND DISCUSSION 

The results of the chemical analysis of the 
healthy and diseased sample are given in the 
table. In this work the whole shoot was sel- 
ected for analysis and each sample was com- 
posite of five healthy and diseased plants 
respectively, chosen at random. Thr2e com- 
posite samples, each healthy, were also 
analysed. 

The diseased plants in general seem to 
show a deficiency of boron as compared to 
healthy ones. Silica content in all the dis2ased 
plants is more than those of the healthy ones, 
the SiO. content being most marked in that 
of the “Bottom Yellowing”’. Other features 
of the nutritional disturbances as revealed 
through chemical analysis are given below. 

Top Yellowing. The content of Mn is 
markedly less than that of healthy plants, the 
figure for the diseased being 63-6 p.p.m. and 
that of healthy b2inzg 153-5 to 101-3 p.p.m. 
Ash and P:O; content is also higher than those 
of the healthy. There see ns to be more iron 
and probably more molybd2nun in diseased 
samples as comygared to h2althy ones. 


















































TABLE I 
Description of | ¢ ° ° o B Mn Fe Mo 
the sample Ash % | SiO, % | P20; % Ks0 % CaO % | MgO % p.p.m. | p.p.m. | p.p.m. | p.p.m 
| i 
| 
1 Top yellow- 10-6 anhio-e (h)|1-O1 (h)| 3-26 3-22 0-77 28-6 (h)| 63-6 (2) 2133 (h)/5-3 (h) 
ing. 
2 Bottom yellow- |11-09 (h)/25-6 (4)|0-70 5-6 (4) 3-5 0-64 — [15-6 (@) [130-1 [4104 (4)/5-5 (h} 
ing. D 
3 Yellowing and 7-45 (1) (12-77 (h)|0-49 (2) | 2-4 2-5 (1) |0-54 (1) 25-3 (1) {116-6 2623 (4).2+5 (1) 
bronzing. (D) | 
4 Bronzing 7°7 (i)| 8-4 (h) 0-35 (/)| 2-0 3-1 0-78 25-96 (1) | 94-8 1673 1-6 (2) 
5 Healthy. (D)| 9-19 7:6 0-69 2-7 3-5 0-84 Sle 5 158-5 1914 4-5 
eee (1)| 9-4 6-1 «ju-55 | 1-9) [3-6-7237 )—it8-4 i586 fae 
a. (H)] 8-8 6-1 0-60 | 3-2 3-3 0-71 [36-4 101-6 {1350/26 
8 Average of 9-1 6-6 0-61 2°6 3°5 0-75 34-1 126-2 1600 3-5 
healthy ss | ae 
‘ote. —I) = Diseased. H = Healthy. * Ash=Ash other than silica. 


h and h signify respectively definitely a higher and possibly higher values than those of the healthy planis. 


and | sinilarly stand fcr definitely 


(4) Bronzing. The bronze colour develops 
initially from the lower leaves, then affects 
other parts of the plant, progressively rising 
from the bottom. Within the leaflet itself the 
bronze coiour is first seen on the margins, then 


lower and possibly lower values. 


Bottom Yellowing. Boron in diseased p!ants 
seems to be very low, being 15-6 p.p.m. while 
31-3 to 36-4 p.p.m. hav2 been fouad for the 
healthy. The plants contain excess iron, being 
4104 p.p.m. for the diseased as compared to 
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1350 to 1914 p.p.m. for the healthy ones. 
There is also more ash, silica potash and 
probably molybdenum in the diseas 2d plants. 

Yellowing and Bronzing. These plants have 
a smaller content of P.O, the figures being 
0-49 per cent. for the diseases and 0-55 to 0-69 
per cent. for the healthy. CaO and MgO 
as also Mo contents seem to be less in the 
diseased than in the healthy but the difference 
is small. Ash centent is less in thes? samples. 

IT ronzing. These plants show an unmistak- 
ably low content of P,O;, the figures being 0-35 
per cent. for the diseased, and 0-55 to 0-69 per 
cent. for the healthy. Mo also seems to be 
deficient in these plants, the figure being 1:6 
p.p.m. in the diseased as compared to 2-6 to 
4-5 p.p.m. in the healthy ones. Ash content is 
less and the silica content though more than 
those of the healthy ones, the difference is not 
large. : 

The above observations represent the data 
obtained in 1947. The results so far obtained 
from the analysis of similar healthy and 
diseased samples as above during the year 
1948 bear out the above conclusions. 

“Bronzing and Yellowing ” and “ Bronzing” 
samples show similar low phosphate cont2nts 
as compared to corresponding healtiy ons. 
Bronzing 0-46 P.O;% Healthy 0-82 P.O;% 

Yellowing & 

Bronzing 0-38 ,, Healthy 0-53 _,, 

Silica content in plant; having the above 
symptoms also show similar hizher-figures as 
in the previous years. 

“Top Yellowing” has been found to be 
associated with low manganese content this 
year (1948) also. The figur2s are shown below: 

Healthy 96 Mn p.p.n. 
Top yellowing 68 Mn p.o.m. 

From the data presented above it anpears 
probable that these are different diseases. 

The authors acknowledge their indebtedness 
to Dr. J. N. Mukherje2, D.Sc., Director, Indian 
Agricultural Research Institute, for suggesting 
the problem, encouragement and valuable 
suggestions. Mr. K. F. Kheswalla kindly de- 
termined the presence of the Fungus organism. 
Chemistry Division, S. C. Das. 

Indian Agricultural D. P. MorrrRaAMANI. 
Research Institute, 

New Delhi, 

November 9, 1948. 


ALKALI-SENSITIVE LINKAGES IN 
IRRADIATED CELLULJI3SE 
AN important development in the chemistry of 
cellulose in recent years has been the contri- 
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bution of Davidson’ on the degradation of 
certain types of oxidised celluloses by alkaline 
solutions. The concept of alkali-sensitive 
linkages vis-a-vis the (modified) cellulose 
molecuie had its genesis in this work and has 
proved to be of great importance in assessing 
the value of the prevailing test methods for 
cellulose.* Precise information on the mode 
of sensitisation and removal of sensitive link- 
ages is, however, lacking and this would war- 
rant the need for a systematic study of the 
subject. In the course of a larger investigation 
on the mechanism of light attack on cellulose, 
which is in progress in these Laboratories, 
some evidence has been obtained on alkali- 
sensitive linkages in relation to irradiated 
cellulose, and it is the object of the present 
note to give a short account of this work and 
discuss the significance of the results. 

Cellulosic material as represented by a piece 
of fresh, highly scoured cotton fabric was 
initially freed of any alkali-sensitive moiety by 
boiling repeatedly for eight hours with 1% 
sodium hydroxide solution. This was ensured 
by following up the degree of polymerisation 
(D.P.) during the process of boiling with 
alkali. The D.P. was estinited "through the 
intrinsic viscosities of the corresponding nitro- 
celluloses in acetone solution, by employing 
the Mosimann®* function. Inatypical experi- 
ment, the following values were obtained for 
the D.P. 








Description of treatment D.P. 

| 
1 Fresh fabric on 2295 
2 First boiling with alkali oe 1930 
3 Second = : ‘ 1805 
4 Third ite ~ on 1745 
5 Fourth Fs = i 1740 


A piece of fabric subjected to the action of 
alkali as above was irradiated uniformly by a 
Hanovia High Alpine Sun Lamp during 24 
hours, the fabric being at a distance of 30 cm.. 
fromthe lamp. Immediately after irradiation, 
the fabric was divided into three pieces. All 
the three pieces (“A”,“B” and “C”) were 
stored under identicai conditions in a cool dark 
place. Samples were drawn from each piece 
initially and at intervals and the D.P. of the 
basic cellulose material was determined. In 
the case of fabric ‘‘A’’, such determinations 
were on the samples as they were on these 
occasions. Immediately after the irradiation 
and prior to storage, fabric “B’’ was boiled 
with 1% sodium hydroxide solution for eight 
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hours; the subsequent determinations of D.P. 


were on sample; d:awn from the boi'’ed fabric. 
Samples from fabric “C” were boilei with 
alkali immediately prior to the determination 
of D. P. The results of two rep-es2ntative ex- 
periments are givea in the table below: 


TABLE I 
Degree of polymerisation during the post- 
irradiation period 


























Experiment I | Experiment II 
No. of days 
aa cate | Degree of poly- Degree of poly- 
tion merisation merisation 
ssa | ‘sR “co” “an | “Bp” “Cc” 
rer 
1 | 1285 | 1187} .. 1298 | n98 | .. 
8 ' 1181 | 1139 | 1090, 1154 | 923/ .. 
15 | 1126 | 1055 | 1051 | .. | 923 
22 =| :«1070 | 1070 | 1095 |. | 898 
30 re - | e« | « | 921) 876 
36 1048 | 1048 { .. | + ah | on 
44 ee “a o2| .. 
57 | 808) .. | 














The results show that within the limits of ex- 
perimental error, the ultimate va'ue obtained 
for fabric ‘‘A” corresponds with the initial 
and all the subsequent values for the fabric 
“B” and the values of the fabric “C” at any 
stage. In other words, it would appear that 
the post-irradiation effect on the irradiated 
cellulose taking place in atmospheric oxygen 
andas affecting the D.P. is equivalent to 
boiling the irradiated cellulose with alkali. 


Stillings and Van Nastrand* have reported 
inter alia that the action of ultra-violet light 
on cellullose is twofold. One of these results 
in the rupture of gluccsidic linkiges and tre 
other merely weakens them. The weakened 
linkages break during post-irradiation period. 
Although it is by n> means certain that the 
weakened -tcnds are necessarily glucosidic, the 
work descriled in this note, while confirming 
the geneval findings of Stillings and Van 
Nastrand, advances impcrtant evijence that 
the weakened bonds of irradiation are sensitive 
to alkali and that the sow post-irradiation 
effects in oxygen leading to the fallin D.P. of 
the cellulose can be replaced by boiling the 
irradiated cellulose in alkali. 


A fu'ler account of the above work, as alsoa 
description of other aspects of the investigation 
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on the mechanism of light attack on cellulose, 
will be shortly published elsewhe-e. 

T. S. A. PADMANABHAN. 
L. R. Syp. 

P. F. E. Mann. 

S. K. RANGANATHAN. 

T. S. Su3RAMANIAN. 


Tech. Dev. Estab. 
Lab. (Stores), 
Kanpur, 
Ncvember 22, 1948, 


1. Davieson, J. TJexrile Jact., 1938, 297, 195. 
Brownsett and Davidson, /éid., 1941, 32T, 25. Brown- 
sett and Clibbens, /djd., 1941, 32T, 57. 2 Unruh and, 
Kenyon, 7Zextil Research Journal, 1946, 16, 1. 3. 
Mosimann. Helv. Chim, acta., 1943, 26, 61 369. 4, 
Stillings and Van Nastrand, /. 4m. Chem. Soc., 1944, 
66, 753. 


THE PREPARATION OF TRANSPARENT 
JELLIES OF ALUMINIUM MOLYBDATE 


THe author in cont nuation of his previous 
work! on the preparation of several new 
jellies, has, fcr the first tire, preparei the 
jellies of aluminium molybdate. The jellies 
have keen prepared by the metathetical 
reactions tetween sodium molybdate end 
aluminium ch'oride solutcns. 2c.c. of the 
aluminium chlcrice so ution (11-5%) are taken 
in test-tubes and varying amount; of the 
sodium molybiate sclution (29-0%) ar2 addei. 
The total volume is kept 5 c.c. The test -tubes 
are shaken for about ten seconds and then 
are kept in a bath maintained at 25°C. The 
time of setting of the jellie; are re2ordei. 


| 





Time of setting 
(minute,) 


Amount of 20% solium 
molybdate (c.c.) 











These jellies are of the finest tex ure and 
are perfe tly tra-spareit when freshl’ prepar- 
ed. They however hive a teidency of gain ng 
slight opalescence when kept f-ra long tine. 
They are perfectly stable and do not uicerZo 
any syneresis. It willbe seen ‘ron the above 
that the time of setting of the jellies; depenis 
upon the concentration of the sodium molyo- 
dat2 used. The time of setting is also greatly 
influencei by temperature. Thy set mo-ce 
readiy at high temper:tures than at low. 
They ave thixot opicin nature and are very 
similar to thorium molybdate jellies prezared 
by Prakash,* by metathetical processes, 
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The author’s thanks are due to Dr. Satya 
Prakash for his very kind interest in 
this work. 
Chemical Laborat ries, 
The University, 4 llshabad, 
December 2v, 1948. 


S. P. MusHRAN. 





1. Mushran, Curr. Sci., 1945.14, 200; 1946, 15, 250. 
Nature, 1946, 15%, 95. 2. Prakash aad Dhar, /. /nd. 
Chm. Soc., 1923, 6, 587. 


CHEMICAL INVESTIGATION OF THE 
SEEDS OF JATROPHA CURCAS LINN. 
Jatropha curcas is well known for its seeds 
which have purgative preperties. It is also 
used in the case of Rheunatism and Itch. The 
juice of the plant is also reported to contain 
some colouring matter. As the plant is com- 
monin the Tropics, the juice and seeds have 
already been examined by various investi- 
gators.1 The analysis of two indigenous 
samples from Malabar and Dharwar have been 
repcrted (lec. cit, Alimchandani and Mencn) 
The plant is common throughcut the country, 
but its seed-oil is not utilized for any indus- 
trial purpose. In Gujarat, the forest areas 
abound in these plarts, so the seeds were col- 
lected from Rajpipla State and the oil and 
other constituents are being investigated in 
this Jabcratory with a view to find the suit- 
ability of the oil for industrial use for paint 
and textile purpose and whether the constitu- 
ents contain any alkaloid. 

The seeds were extracted with carbon tetra- 
chloride for their oil content. The extract 
after complete removal of the solvent gave 
bright yellow oil, with not unpleasant smell, 
which was examiued chemically. The yield is 
44 per cent. 

Jatropha curcas obtained from Rajpipla 

Stite (Gujarat). Constants of Oil. 


S.P. Gr. at 29° C +. 0-9440 
Refractive Index at 27-5 C. «» 1475 
Saponification value ee -. 209-8 
Acetyl value ee «» 16-5 
Io line value (Wijs’) os -« 88-0 
Acid value os as 
Acid value in terms of Oleic Acid -. 1307 
Unsaponifiable matter .. o« te 
B.R. Reading at 40°C. .. «. 55-0 
R.W. value ee <- . 
P value ee oo 24 
Constants of Mixed Acids 
Todine value , +. 94-7 
Saponification equivalent +. 287-7 
Constants of Solid Acids 
Iodine value + «2-9 
Saponification equivalent. +. 276-7 
Constants of Liguid Acids 
Saponification equivalent oe 291-3 
lodine value as -- LLL-0 
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Per cent. of Saturated Acids is 26-5 

Per cent. of Unsaturated Acids is 73-5 

The further work as regards fractionation of 
different fatty acids methyl esters, the suita- 
bility of the oil for industrial purpose and the 
isolation of the alkaloids, if any, is in progress. 
Chemistry Dz2partment, C. M. Dasar. 
M.T.B. College, M. T. Vyas. 
Surat, 
December 16, 1948. 








1. Alimchandani and others, /., Univ. Bom., 1945 
14,34; Kartha ard Menon, Pro. - Acad. Sai. " 1943, 
18, 160; Cruz and West, /.C.5 4. 1937. 31, 4518; 
Kafuku, /éid., 1933, 27, 1, 1532; pos /bid., 1936, 30 
5440; Felke, ibid , 1914, 8, 531. Pa 


THE DINITRATION OF 
META-CHLORACETANILIDE 


IN connection with cur studies of the factors 
involved in the elimination of the nitro-group 
during the diazOtisation of certain nitranilines, 
it became necessary to prepare a pure sample 
of 4:6-dinitro-3-chlor aniline in quantity. 
This compound has been described by Nietzki 
and Schedler' and later by Fries and Roth? 
who both obtained it by the same method, 
viz., the action of alcoholic ammonia on 4: 6- 
dichlor-1, 3-dinitro benzene as yellow needles 
melting at 174° C. (Nietzki and Schedier) or 178° 
C. (Fries and Roth). Later, Nietzki and Zanker? 
claimed to have prepared it from 5-chlor-1, 
2, 4-trinitro benzene by the same method. 
Since the methods mentioned above require 
the preparation of the intermediates them- 
selves by the chlorination or nitration of suita- 
ble benzene derivatives, it was considered to 
be a more convenient and simple process to 
start with m-chloracetanilide and dinitrate it 
in one step to the required compound by 
suitable means. 

In an earlier publication’ it was mention- 
ed that m-chlor acetanilide, when treated with 
a mixture of potassium nitrate and sulphuric 
acid was nitrated mainly in the 4-position 
(Cl=3) whilst the use of nitric acid as such 
resulted in an isomeric mixture of 4- and 6- 
mononitro-chloracetanilides which was ex- 
tremely difficult toseparate. Further nitration 
of either the isomeric mixture, or of the pure’ 
mononitro compound with the same but fresh 
reagent failed to give the desired dinitro 
compound. 

According to Kehrmann and Stanoyevitch® 
when m-chlor acetanilide was added in small 
amounts to a well-stirred mixture of one 
part of nitric acid (1-52 d.) to three parts of 
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sulphuric acid (1-8 d.) kept at 0° C., only 4:6- 
dinitro-3-chlor-acetanilide resulted, but the 
yield was not specified. This was identified 
by the free amine (m.p. 174 C.—cf. N & S) 
liberated on hydrolysis with dilute sulphuric 
acid. On repeating this dinitration in the 
manner described, the desired product (m.p. 
174°C.; acetyl derivative m.p. 136°C.) was 
obtained, but in an yield of only 10% mixed 
with an almost equal amount of the mononitro 
derivative, viz., 4-nitro-3-chlor aniline (m.p. 
157° C.—acetyl derivative m.p. 144° C.). A neat 
method of separation of these two nitro com- 
pounds has been worked out by us on the basis 
of the general principle that a dinitro ben- 
zenoid base was comparatively less basic than 
its mononitro counterpart and was therefore 
less liable to form soluble salts in acid media. 
In fact, when the crystallised product of 
dinitration consisting of a mixture of the acetyl 
derivatives of the mono- and dinitro chlorani- 
lines was hydrolysed using 50% dilute sul- 
phuric acid, the mono-nitro base remained in 
the cold solution while the free dinitro base 
remained insoluble and could be filtered off 
and was found invariably to be pure—the mono- 
nitro amine could also be obtained pure from 
the filtrate by dilution with water and filtra- 
tion. 

The formation of both mono-and_ dinitro 
derivatives during the nitration in the manner 
described seems to have escaped the attention 
of Kehrmann and Stanoyevitch. However, the 
presence of monoderivative clearly shows that 
the dinitration is a two-stage operation and 
that, in the first place, the 4-position is occu- 
pied by the entering nitro group and it was only 
after that that the 6-position was attacked. 
The latter position is obviously more resistant 
towards nitration, as is indicated not only by 
the poor yield of the 4: 6-dinitro body but also 
by the total absence of the 6-nitro mono deri- 
vative in the nitration products. It was 
thought probable that the non-completion of 
the nitration of the mono-nitro derivative to 
the dinitro stage was also partly due to the 
dilution of the acid mixture employed and its 
consequent ineffectiveness in attacking a posi- 
tion already resistant and made more so by the 
groups already existing in the molecule. A 
remedy for this appeared to lie in the employ- 
ment of a mixture of nitric acid (1-52 d.) and 
fuming sulphuric acid (12% oleum); the dinitro 
compound was then observed to be the sole 
product of nitration, to the complete exclusion 
of the mono-nitro derivative. The yield of the 
required dinitro base was also found to have 
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increased almost to double. Further, on re- 
peating the same procedure, starting with the 
4-nitro-3-chloro acetanilide, obtained by the 
nitrate-sulphuric acid mixture (yield 54%--loc. 
cit.), the same yield of dinitro base resulted 
thus furnishing further evidence for the two- 
stage character of the diniitration and also the 
possible explanation for the non-completion 
of the dinitration when the Kehrmann and 
Stanoyevitch acid mixture was employed. 
Further details will b2 published elsewh2re. 
Our thanks are due to the C.S.I.R., India, for 
a grant which d2frayed the expense of this 
investigation and for permission to publish the 
preliminary results. We also record our 
thanks to Prof. R. D. Desai of the Department 
of Chemical Technology, University of Bombay, 
for a further gift of 100 gm. of m-chloraniline- 
HCl. 
Chemical Laboratories, B. 3. Dry. 
Presidency College, R. KrRIsHNA MALLER. 
Madras, B. R. PAt. 
January 1, 1949. 


1, Nietzki and Schedler. Ber., 30, 1666. 2 Fries and 
Roth, 4nn,,389, 3tl. 3, Nietzki and Zanker, Zer., 
36, 3955. 4. Dey, Maller and Pai. Curr. Sci., 17, 239. 
5. Kehrmann and Stanoyevitch, Helv. Chim. Act.. 1925, 
8, 663-8. 


PRELIMINARY ANTIMALARIAL 
SCREENING TESTS OF SOME 
BIGUANIDE DERIVATIVES 


A number of communicatiens'~> have been 
published by us, on the synthasis of new poten- 
tial antimalarials of the substituted biguanide 
type. The results of testing of some of these 
compounds against avian and simian malarias 
are now reported. 

Avian Malaria Tests. —Although th2 synth2- 
tic compounds could be tested in a number 
of ways in the light of recent developments 
in the field of antimalarial testing®’? but for the 
present work asa preliminary screening test, 
only the suppressive antimatarial activity of 
the compounds against the blood induced in- 
fection of Plasmodium gallinaceum in chicks, 
has been evaluated. Young cross breed coun- 
try fowls, 8-10 weeks old, were infected 
intramuscularly with citrated blood freshly 
drawn from control birds showing peak in- 
fection. The size of the inoculum was so 
adjusted that the control group showed peak 
infection after 8-10 days invariazly. Treat- 
ment group was orally fed with the requisite 
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dose of the drug (in aqueous solution or sus- 
pension) twice daily for four days after 48 
hours cf inf2cting. After the: treatment was 
over the blood smears wer2 examined daily 
and the delay in reaching the peak infection in 
the case of drug treated group of birds in 
comparison to that of control was taken as 
criteria for the suppressive antimalarial acti- 
vity. The antimalarial activities given below 
are with respect to palud-ine which has given 
the maximum time lag between the peak in- 
fection of control and treated groups. 

X.NH-C (=NH)—NH—C (=NH)—NH.R, HC! 
(Type I) 
TasLe A. Analogues and isomers of paludrine. 











| E 
oo 
Ss 
ae oa 
ra 
6| x R | 2] Activity 
Z E> 
|o 
| + do 
n 
2 
1 |¢-Chloropheny] Isopropyl 6 + aaa 
( Paludrine) 
2 do do 6 i+++ 
(acetate salt) 
3 |-Fluorophenyl* do 20 |+(toxic) 
4 |—(toxic) 
4 m-Chlorophenyl* dy 20 j++ 
5 2: 4-Dichlorophenyl* do 40 |-(toxic) 
‘ 20 |—(toxic) 
6 do Methyl-prop:!| 4 |—(toxic) 











Metachloro analogue of paludrine (No. 4) 
has shown good activity while the fluoro 
analogue has been found to be inactive and 
toxic. The presence of an additional chlorine 
atomin the p-chlorophenyl ring of paludrine 
has also not led to active compounds (No. 5,6). 
In the case of toxic compounds, most of the 
treated birds died during or just after the 
treatment and on disection showed Hzmorrh- 
age in the gizzard and congestion in the gullet 
indicating local iritation. 
x€ NH-C (=NH)—NH-C (=NH) 

—NH{ )SO:NH-R, HCl. (Type II) 


It may be concluded that some of the sulpha- 
biguanide derivatives obtained from N’- 
pyrimidyl-sulphanilamides showed good sup- 
pressive antimalarial activity when tested at 
relatively large dosage. This suppressive 
activity is however not comparable to that of 
quinine or paludrine. Toxicity of compound 
No. 17 was determined in mice. Sulpha- 
biguanides did not form metallic complexes 
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TABLE B. Sulphabiguanides. 


























S 
» = 
ces 
No x k Ze *! Activity 
lA =o 
 & 
ve E a 
7 cr | H 6 | - 
12 - 
8! CH,0O H 6 - 
| 12 | - 
9 Cl 2-thiazolyl’ | 20 | 
10; Br do 40 — 
11 H 2-pyrimidal! | 40 ++ 
12}; cl do | 40 + 
13 Br do | 20 - 
14 CH;0 do | 20 | ++ 
15 NO, do | 20 - 
16 Cl 6-meth y1-2- | 40 +4 
pyrimidyl* 
17 Cl 6 :4-dimethyl-2- | 40 +(toxic) 
pyrimidy|* 
| 


(chelates) and activity in the case of these 
Compounds shows that for antimalarial activity 
a suitably substituted biguanide group may be 
sufficient, apart from other considerations. 
X.NH—C(=NH)—NH—C (=NH)§5 

N—CH 


“\ fl 
—NH \) ecana oo. HCl (Type III) 
N=CH 


TABLE ©. Met«-chloridine substituted aryl 
biguanides, 





Dosage 
No. xX mmg/100 gm.| Activity 
b,. wt. 
| 
18 |p-Chlorophenly. 40 + + (toxic) 
19 |2- 3-Diemthyl phenyl. 20 | + 





| | 

Although the above group of compounds 
showed suppressive antimalarial activity, com- 
pound No. 18 was found to be toxic at the 
above? dosage. Compound No. i9 was however 
found to be non-toxic atthis dosage when 
tested in mice, but was relatively less active 
Metachloridine substituted arylbiguanides re- 
semble sulphabiguanides as regards their acti- 
vity and chelating capacity. 


cl ¢ NH-c (=NH)—NH—C (=NH) 


N—CH 
H 
—-NHC CH, HCI. 





(Type IV). 


Compound (IV) (No. 20) when tested at a 
dosage of 40 mmg./100 gm.b. wt. was only found 
to be slightly active and excessively toxic. 
Replacement of isopropyl group by thiazoly] 
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ringin the paludrine molecule does not seem 
to result in a tive compounds, 

S'mian Malarir Tests.—Som2 of the com- 
founds reported above were also tested 
against blood induced infection of Plasmodium 
know!esi in Rhesus monkeys at the Malaria 
Irstitute of India for assessing their prelimi- 
nary suppressive activity. 

m-Chloro analogue (No. 4) and p-brom» ana- 
logue (Typ2 I; X = p-bromophenyl) of 
paludrine have shown encouraging suppressive 
activity. In the sulphabiguanide series, 
compound No. 7, 9, 11 and 17 hav2 been 
fourd tc be inactive while compound No. 16 as 
well as bromoanalogue of compound No. 7 
(tvpe II; X =Br) have shown encouraging 
suppressive activitv. Compound No. 18 and 20 
have also failed to show any noteworthy 
activity. 

These results are generally in agreement to 
those. obtained in the case of avian malaria 
screening tests. 

Our thanks are due to Dr. K. P. Menon for 
his keen interest ard valuable help. Authors 
also wish to thank Director, Malaria Institute 
of Ind a for the simian malaria tests and to the 
Indian Research Fund Association for the 
award of a fellowship to one of them (H. L. 


Bami). 
H. L. Bat. 


S. NaTA?AJAN. 
Pharmacological Labs., A.S. RAMASWAMY. 
Indian. Inst. of Science, N. N. De. 
Bangalore 3, B. H. Iver. 
February 10, 1949. P. C. GuHA. 


1, Bami, Iyer and Guha, /. /vdian Inst. Sci., 1947, 
29A, 15. cf. Curr. Sci., 1947, 16, 253. 2. —, Jbid., 1948. 
30A, 1}, cf. Curr. Sci., 1948, 17, 90. 3. —, Jbid 9, cf. 
Nature 1948, 162, 146. 4. Bami and Guha, 
ilid., 1949, 31A (in pres), cf Curr. Sci, 
1948.17, 272. 5. —, Sci. and Culture (in press), 6. 
Wiselcgle, ‘* A survey of antimalarial drags. 1941-45,” 
Vol. 1. 7. Curd, Davey and Rose, 4m. Trop. Med and 
Farasitol, 1945, 39, 139. 8, Curd and Rose, Mature, 
1946 , 158, 707. 


INFLUENCE OF HYDROXYCARBOXY- 
LIC ACIDS ON THE REACTION 
BETWEEN a-NAPHTHYLAMINE AND 
DICHROMATE AND a-NAPHTHYL- 
AMINE AND VANADATE 


THE Catalytic influence of the oxalate ion 
on the reaction between hydriodic acid and 
dichromate,'! hydrobromic acid and dichro- 
mate,? aromatic amines and _ dichromate,? 


hydriodic acid and vanadate,* and aromatic 


ke 
Science 
amines and vanadate’ has been previously 
reported. 

van Eck® has developed a colorimetric test 
for dichromate. According to him, addition of 
a trace of a-naphthylamine to a solution of 
potassium chromate and subsequent acidifica- 
tion with tartaric acid produces an intense 
blue coloration. He claim; that the reaction 
can be used for the colorimetric estimation of 
dichromate. 

Experiments now carried out have shown 
that the action of tartaric acid is mainly 
catalytic and not due to its hydrogen-ion con- 
centration, since no colur was produced when 
su:phuric, hydrechloric and acetic acids were 
employed for acidifying the solution. More- 
over, other hydroxycarboxylic acids like citric, 
lactic and malic acids wece fourd to catalyse 
the color reaction. Oxalic acid, though a 
carboxylic acid, is found to b2 more active taan 
even thé hydroxyazid;. Vanadat2 also pro- 
duces a blue color with a-naphthylamine under 
similar conditions. 

This peculiar property of oxalic acid can be 
satisfactorily exjglained by the th2ory of 
Bergel,? woo sugzestei thit oxalic acid in its 
hydrateiformcan be represented as a poly- 
hydroxy com )ound with ta2 struccucre 


HO. ou 
HO~C—— cC—ou 
HO” Nou 


Details will appear els2w2re. 
Chem. Lab., M. NaARASIMHA S\stTRI. 
Andhra University, J. V.S. RAMaNJANEYULU. 
Waltair, 
January 27, 1949. 


1. Viswanadham, C. R., and Gopala Rao, G., Curr. 
Sci,, 1942, 11, 102. 2. —, /did., 1943, 12, 186. 3. —, 
Jbid., 1944, 13, 47. 4. —, /did., 1943 12, 229. 5. 
Narasimha Sastri, M., si¢., 1948, 17, 327. 6 van Eck, 
P. E., Chem. Weekblad., 1915, 12, 63. 7. Bergel, F., 
University of Leeds Magazine, 1944. 


A PRELIMINARY INVESTIGATION 
INTO THE VIABILITY OF IMMATURE 
EMBRYOS OF CORN UNDER CONDI- 
TIONS OF COLD SIrORAGE AT FREZZ- 

ING POINT 
In any investigation involving embryo culture 
requiring the dissecting out of several hund-eds 
of embryos from imnature kernels of corn 
(maize) or oth2r plants, any m2thod that helps 
to preserve the young em>-y 2s from loss of 
viability should have a special significanc2 in 
that such an operation could then be conducted 
through several days or longer, without being 
obliged to doit all atone moment. The present 
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investigation was conducted to see if cold 
storage at freezing point would help to pre- 
serve the viability of the immature embryos of 
corn and if so, for how long. A 3-week-old 
corn cob from an inbred stock, with husk in 
tact, was placed in the refrigerator immediate- 
ly after harvest on August.31, 1947. The 
embryos were dissected out of their kernels 
and daily tested for viability in Tukey’s culture 
medium fromthe time the kernels were kept 
in the culture medium and continuing until the 
embryos showed no sign of viability. The 
kernels were plump atthe time of keeping in 
the refrigerator. After five hours they had 
already shrunk at the bottom. A sort of dryage 
was evidently in progress. After a week they 
were distinctly shrunken. At the end of twelve 
days they had practically flattened out and the 
borderline of the embryo was clearly thrown 
out to view at the anterior surface of the 
kernel. At the end of sixteen days the seed 
coat had become as hard as that of a matured 
seed. Thereafter the dissecting out of the 
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embryo became difficult. Ten embryos were 
tested each time. They showed hundred per- 
cent. viability till the sixteenth of October 
1947. Thereafter there wasa steady decline 
in the viability. None of the embryos kept on 
the 26th of October germinated, while only 
one out of ten excised on the 25th of October 
germinated. Hence the period of viability for 
a 3-week old embryo kept in cold storage at 
freezing point, appears to be approximately a 
month anda half. The period, however, may 
not be the same for older or younger embryos. 
In the present investigation, however, the 
embryos were obtained from asingle ear. To 
confirm the result, embryos should be" tested 
from more than one ear and the test repeated. 
Agri. Res. Institute, P. UTTAMAN, 
Coimbatore, 
January 19, 1949. 


1. Tukey, H. B., Proc. Am. Soc. Hort. Sci., 1934, 32, 
313. 





RESEARCH INFORMATION SERVICE 


ESEARCH INFORMATION SERVICE, esta- 
R blished translators of foreign scientific and 
technical material, have introduced a new and 
much-needed service by cataloguing and pre- 
paring translations of articles from current 
Russian techrical and scientific publications. 

Although Soviet presses pour out hundreds 
of magazines and reports covering an enormous 
range of subjects, the greatest portion of which 
are being imported into this country, only a 
very small percentage of this material has 
been of practical value heretofore because of 
the lack of qualified translators and the exor- 
bitant cost of technical translations. 

Pioneers in this field, Research Information 
Service has undertaken to catalog the material 
received in this country—comprising tons 
of printed matter on Russian scientific and 
industrial activity—and then to screen and 
translate and publish at reduced cost—at a 
fraction of the cost of ‘‘ made-to-order” trans- 
lations—that information which is of most 
immediate interest to American industry. 


For this purpose Research Information 
Service maintains a staff of qualified linguists, 
editors and translators, trained expressly for 
scientific and technical work. 





Translations immediately available—listed 
in Research Information Service Bulletin 
No, 27-deal with problems in the petroleum 
industry. The Bulletin lists translations on 
such subjects as Problems of High-Speed 
Drilling, Problems and Methods of Medium- 
Speed Oil Products, Pressure Heads in Oil 
Bearing Formations and Rates of Flow, the 
Solubility of Natural Gas in Petroleum, the 
Boiling Temperatures of Olefins, Studies on 
the Inflammability of Gases, Convection and 
Inflammability in Ether-Air Mixtures, etc. 

At present the company is preparing Bulle- 
tins listing translations of articles in fields 
such as metallurgy, agricultural chemicals, 
medicine, aeronautics, machinery and several 
others. These Bulletins will be made available 
to industry in the very near future. 

Special arrangements for translations of 
foreign language material now in the hands of 
individual companies can be made through 
the /ndustrial Translation Division of Research 
Information Service, whose sales-translation 
pian has already gained widespread acclaim. 

Translations and Bulletins listing trans- 
lations may be obtained from the publishers, 
Research Information Service, 509 Fifth 
Avenue, New York 17, N.Y, 
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REVIEWS 
Spectroscopy and Combustion Theory. By the subject of continuous spectra. It also 


A. G. Gaydon. (Chaoman & Hall, Ltd.), 

1948, Pp. 242. . Price 25sh. Net. 

As is well known, the history of the progress 
of chemistry is knit closely with the study of 
combustion. In flames where reactions are 
running fast, the spectroszop2 has played an 
important role in revealing som2 of the con- 
stituents of flames. In many cases it has 
provided quantitative information about the 
mech3inism of flam2 reactions and has also 
helped in the m2asurement of the temperature 
of flames. In rec2nt years spectroscopy has 
made an important contribution to combus- 
tion theory. In the present monograph, Dr. 
Gaydon has collected together what the 
sp°ctroscop?2.tells about flames. It. is a revised 
edition of the book first published in 1942, and 
embodies the many recent developments in 
this active field of research. Large sections 
have been added and oth2rs have been entirely 
rewritten. 

After a generalintroduction to the subject, 
the author gives an elementary treatnent of 
the theory of molecular spectra in Chapter I 
for the benefit of thos: who have not hada 
specialised training in sp2ctroscopy. The 
presentation has been mid2 as simple as 
possible with sp2cial emphasis on the practical 
applications of the subject. In the second 
chapter which is on emission spectra, the 
conditions under which they appear and their 
interpretation are fully discuss2d. Stress is 
laid cn the quantity and th2 quality of light 
emitted. This Chapter there’ore provides the 
theoretical background for understanding 
many of the quantitative investigations dis- 
cussed in later chapters. The experimental 
aspects of the study of emission spectra are 
also briefly dealt with in the sam2 chapter. 

The next six chapters desl with the results 
of the study of the emission sp2ctra of various 
flames and explosions such as the hydrogen 
flame, the hydrocarbon flam:s, cool flames and 
atomic flames, etc. The probabl2 emitter and 
the significance of the hydrocarbon flame 
bands are discussed fully. The origin and 


nature of the flame spectrum of carbon 
monoxide is treated at some length in Chapter 
IV. These chapters also includ: a brief report 
of the investigations of the spectra of cool 
flames, explosion flames and of the internal 
combustion engine. Chapter IX is devoted to 


deals with the nitric oxide test for atomic: 


oxygen in flames. 


The study of absorption spectra is poten- 
tially a very powerful method of investigating 
the progress of slow combustion processes and 
ch2mical reactions in the gas phase. This 
subject is considered in some detail in Chapter 
X. A critical discussion of the advantages and 
limitations of absorption spec‘ra for studying 
combustion problems included in that chapter 
is extremely useful. It is well known that 
quite an appreciable part of the energy radiat- 
ed by flemes falls in the infra-red region. 
Chapter XI describes the numerous investi- 
gations carried out on the spectra of flames in 
the intra-red region. There seems to be an 
intimate relationship between the infra-red 
radiation and the after-burning and the so- 
called latent energy of the combustion. This 
is fully korne out by the results of numerous 
researches carried out by Dr. Gaydon which 
are briefly discussed in Chapter XIII. 


In Chapter XII entitled ‘‘ The lifetimes of 
activated molecules” are described the 
methods by which the radiative and collision 
lives of activated mcl>cules may be deter- 
mined. The available data on actual molecules 
are also mentioned and discussed. Chapters 
XIV and XV deal with two imp:rtant topics, 
namely, flame tcmperature methods for the‘r 
measurement, and dissociation energies res- 
pectively. In addition to the results obtained 
from the studies of the emission and absorp- 
tion spectra of flames, spectroscopy has 
contributed to the quantitative side of combus- 
tion theory in many ways. Some of these are 
discussed in th2se two chapters which deal 
with the calculations from spectroscopic data 
of specific heats, energies of dissociation, etc. 
In the concluding chapter entitled ‘‘ Kinetics 
of Spectroscopy ” the author summarises the 
present contributicns of spectroscopy to com- 
bustion theory and gives some pertinent 
suggestions regarding the lines along which 
the application of spectroscopy to the theory 
of combustion may be developed most profita- 
bly. He has pointed out the need for quantita- 
tive rather than qualitative observations and 
the importance of the use ,.of spectroscopic 
data in following the kinetics of the combus- 
tion process, 
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In the Appendix are given some details 
which would be useful for the recognition of 
spectra frequently encountered in combustion 
work. A list of the chief characteristics of 
flames, data on atomic and molecular energy 
levels and physical constants are also included 
in the Appendix. A fairly complete biblio- 
graphy containing more than 309 references 
to original publications on the subject is also 
appended. 

The present monograph has been written 
by one who has himself made mary notable 
contributions to the technique of flame 
spectroscopy and molecular spectrum analysis 
and can therefore be considered as an authori- 
tative report on the subject. It is the only 
work solely devoted to the subject. As the 
author has attempted tocover the whole field 
of the applications of spectroscopv to combus- 
tion theory fairly fully, many topits have been 
presented in acondensed form. The treatment 
is also not mathematical. It can be easily 
understood by anyone who is fam'liar with 
the elements of spectroscony. As Sir Alfred 
Egerton says in his Foreword, “ Many will find 
useful a book which collects together what the 


spectroscope tells about flames ”. 
R. S. K. 


History of Dyes and Dyeing in the Bombay 
Presidency. By B.N.Phadke. (Published 
by Mescrs. Dastane Bros. Home Service, 
Ltd., Poona City). Po. xx +152. Price Rs. 12. 
Once in a way, it will act as a gocd mental 

tonic to read threugh books of ancient glory 

in arts and crafts. The present historical 
account of dves and the art of dyeing is no 
excepticn to this rule. One will be surprised 
to find how p>ople, in those days of compara- 
tive ignorance and superstition, developed 
the art of dyeing to such scientific perfection. 

Fermentation t2chniqu2 was em»lcyed for the 

preparation of indigo white w'thout knowing 

that yeast was responsible for fermentation. 

Bark extracts were employed to mordant 

textiles without knowing that tannin was the 

mordanting agent. These were the achieve- 
merts of great concentration and experimen- 
tation. 

The volume under revi2w. giv2s a lucid 
historical surv2y of the dyes used in the 
Bombay Presidency and the methods empley- 
ed f_r their epplication to textiles right from 
the old village dyer to his counterpart in the 
process textile mills. The first chapter gives the 
historical background of the dyeing from the 





Reviews 55 


Vedic times to the present period. The great 
skill of the ancients in the presentation of 
hue, shade and tint has been described 
in detail. The second chapter deals with the 
development of indigenous dyes in the 
Bombay Presidency and indicates the adverse 
effect of the introduction of the synthetic 
dyes on the indigencus ones. The application 
of indigenous dyes to cotton, silk, wool, ivory, 
wood and leather is discussed in detail. The 
third chapter gives a good account of the 
application of mineral pigments on textile 
fibres. The fourth chapter is the most impor- 
tant one since it gives the details of appli- 
cation cf synthetic dyes to various textiles. 
Application cf synthetic dyes to miscelianeots 
purposes such as yarn printing, writing inks, 
food colours, wood and paper colours, etc., has 
also been fully indicated. The fifth chapter 
is devoted to a comparison of synthetic dyés 
with the indigenous ones and the author 
comes to the inevitable conclusion that 
indigenous dyes can never compete with the 
synthetic ones. The Appendix deals with the 
histcry cf the development of Dyestuff Busi- 
ness, details of production and composition of 
vegetable and animals dyestuff of the presi- 
dency and various other useful tabular data. 
The author has to be specially congratulated 
on winning the ‘Ashburner’ prize for the 
compilation cf this volume. 
M. R.A. 


Principles of Biological Assay. By C. W. 
Emmens. (Chapman & Hall, Ltd., London), 
1948. Pp. xv + 206. Price 21sh. 

In this book the author discusses statistical 
methods of irt2rp-eting experimental results 
and gives formule t» be used in determining 
the accuracy and ad2quacy of experimental 
findings. He has given many examples of 
experim2ntal results together with calculations 
necessary for the purpose of assigning limits 
within which the potency of preparations may 
be presumed to fall in comparison with a 
standard. The variation between animals is 
very great ani in order to allow for the 
differences it is essential te plan experim2nts 
carefully and to determine how far differenees 
between groups are due to the factors which 
are being stutiei. Throughout, the author 
lays stress On the proper use of modern statisti- 
cal methods. 

The introductory chapter discusses the 
application of mathematics to biological 
measurements. Later on certain principles of 
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design are illustrated and subsequent charters 
deal with the randomised block and the latin 
and higher square designs. New and complex 
extension of these to the factorial design and 
to the value of concomitant measurement in 
design are also treated. Particular attention 
has been drawn to the n2cessity of a valid 
estimate of experimental error. 

The book satisfies the requirements of sound 
and intelligible experimental design and 
supply the machinery for unambiguous inter- 
pretation. The examples chosen in the book 
are aimed at illustrating the principles of 
successful experimentation. Itis a very useful 
book for exact tests of significance and fully 
illustrates the variety of computational pro- 
cedures. The book wili be of great interest 
and value to the research workers and students 
of pharmocology and experimental therapeu- 


tics and to analysts. 
N.N. DE. 


The Grasslands of Latin America. By 
G. W. M. Roseveare. (Published by the 
Commonwealth Bureau of Pastures & Field 
Crops, Aberystwyth, Great Britain), August 
1948. Price 20/-. 

This is a very comprehensive publication 
which brings together a vast quantity of in- 
formation regarding the grasslands of Latin 
America, both the natural grazing areas and 
the pastures and leys. The countries covered 
comprise more than a continent, extending 
from Mexico in the north to Patagonia in the 
extreme south, the whole indeed of Central 
and South America. The diversity of environ- 
ment in this vast area can easily be imagined. 
Differences in soil, altitude, temperature, rain- 
fall and snowfall, proximity to the coast or 
otherwise, mountain pastures, treeless plains, 
flooded riverbanks, eroded surfaces and so on, 
with their distinctive grass flora and their 
peculiarities as fodder—all of these give rise 
to a formidable variety ‘n the material dealt 
with. As the Preface states, huudreds of 
books, journals and occasional publications, 
many of them written in foreign languages, 
nave been laid under contribution and a vast 
array of information brought’ together. 
Practically every conceivable aspect of the 
subject is gone into and the bcok is a veritable 
mine of interesting and valuable information. 
Surveys according to the climatic zones and 
under three classes such as tender, strong and 
hard grasses, their distinctive characters, 


floristic composition, the role of lucerne and 
other legumjnoys vegetation, productivity of 


the grasslands, soil surveys and a correlation 
of the nutritive value of the herbage with the 
type or composition of the soil, the relation of 
legumes in kind and bulk to the soil, soil 
degradation and grass cover and many similar 
subjects relating to the grasslands of each 
State come under this section. Many of the 
surveys are interesting in that a large number 
of Indian grasses figure among them, even the 
dominant grasses being the same. Under 
temporary leys are dealt with very interesting 
subjects like cultural technique, seed produc- 
tion, breeding of new varieties, growth habits, 
out-turns, Chemical composition, feeding value 
and palatability, feeding trials and other 
matters, relating to each one separately, of 
lucerne leys, other leguminous leys, cereal and 
other mixed grass leys. Some noteworthy 
material in this section, among other things, is 
the work on the toxicity of some sorghums 
(a familiar trouble in India) and the seed 
production of lucerne, in which it is stated 
that seed from dry land lucerne is preferred 
to that from irrigated lucerne though the latter 
seeds in abundance. A list of shrubs and 
trees of fodder value (called, ‘ brouse ’ plants) 
with botanical names and_ descriptions, 
including those which are believed injurious 
or even poisonous comprises another chapter. 
We note that studies are in progress and that 
some success has been attained in breeding 
sorghum varieties with a very low hydro- 
cyanic acid content. 

A most interesting chapter is the one on soil 
erosion, and conservation, not only on grass- 
lands but alsoin the extensive coffee planta- 
tions. 

Many veterinary problems connected with 
grasslands are dealt within another chapter ; 
these include deficiency diseases (like osteo- 
malecea), remedical measures, the tick 
scourge and its control( which is particularly 
valuable as a matter affecting most Indian 
pastures) locust invasions, fungus parasites, 
weed infestation (among which figures our 
familiar friend, Cyperus rotundus) and Other 
matters. In the chapter on gsassland manage- 
ment which follows is givena useful resumé 
of the case for and against the annual burning 
of grasslands, a practice also familiar in 
India. The last chapter describes the scienti- 
fic research and experimental work in progress 
in all the different States, the scope of which 
should be an eye-opener to many of us. We 
have nothing but unstinted praise for this 
excellent book, which ought to find a place in 
every agricultural library. A. K, Y, 
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FUGITIVE MOLECULES 


THE last quarter of a century has witnessed 
considerable change in our concept of the 
nature of a chemical bond and an important 
contribution in this development has been the 
discovery of a number of labile molecules some 
of which had extremely short life. Studies in 
reaction kinetics have been not a little res- 
ponsible for bringing such molecules to our 
notice. The Faraday Society Discussion on 
Free Radicals in 1933 covered only the preli- 
minary exploratory work while the discussion 
on Oxidation in 1945 dealt with one aspect of 
the problem. A fuller discussion is thus a 
necessary sequel andthe report of the Dis- 
cussion on “‘ Labile Molecules ” in 1947* which 
has recently been published is a welcome con- 
tribution. 

The report includes papers under four broad 
subdivisions: Theoretical, Gas Phase, Liquid 
Phase, and Polymerisations. The theoretical 
part is naturally the shortest section. It is 
now well ‘recognised that in the distinctions 
between the different carbon compounds, the 
bonds formed by carbon involve a_ certain 
amount of hybridisation, with a continuous 
interplay of s and p in varying proportions, 
the total of sand p, however, being maintain- 
edconstant. The special configuration around 
a central atom is primarily governed by the 
extent of hybridisation. The nine papers in 
this section cover the ground using both the 
molecular _ orbital and the valence pond 
methods. The op2ning contribution by Coul- 
son gives a concise review of the present 
position of the theory bringing out clearly the 
inherent difficulties. The fundamental char- 
acter of a free radical is the presence of an 
unpaired electron and the distinction between 
the different free radicals lies precisely in the 
position ‘and degree of localisation of this 
electron. Difficulties are inherent in any 
quantitative evaluation of this aspect which is 
essential in any interpretation of reactivity 
but the results obtained are none the less 
useful. Walsh’s contribution is a_ logical 
development of the fundamental principle 
enunciated at the beginning of his note ‘ The 
more s character in a carbon valency, the 
more electronegative is the carbon atomin 
that valency’. Daudel and co-workers have 
made effective use of the valence bond method 
in the shape of a molecular diagram with the 
bond lengths defined by a mobile bond order 
termed by them “indice de liaison” while 
homolytic activity is defined by free valence 

indice de valence libre”. An extended 


table for a number of aromatic free radicals 
with the diagrams is a useful contribution for 
use in calculations of reactivity. The picture 
of n-complexes given by Dr. Dewar is no 
doubt an attractive one but much more thah 
the evidence given is needed before it can be 
accepted in full. Any picture of chemical 
reactivity without reference to the energy of 
the transition state must necessarily be inade- 
quate. It would be also interesting to see if 
the rather unorthodox formulation of cyclo- 
propane and of ethylene oxide help in ac- 
counting for some of the abnormalities of the 
Raman spectrum of these compounds. 

The final picture one gets is thatin spite of 
some advance in quantitative interpolations, 
theoretical development has not been able to 
indicate any fresh qualitative principles for 
further experimentation. 

A group of thirteen papers cover the ground 
of gas-phase reactions, the bulk of which 
deal with the labile molecules in hydrocarbon 
reactions. Both spectroscopic and kinetic 
investigations have revealed that there are 
relatively few simple polyatomic labile mole- 
cules. Band spectra are known for CHO, 
NH, and CH, and Gaydon has added BrO and 
CBr. As Hinshelwood remarks in his intro- 
duction, a good deal of chemistry will have to 
be rewritten if the existence of the labile 
molecule HO; is not postulated but one has 
to accept the position that the objections 
raised over ten years ago on the use of a semi- 
empirical method for quantitative evaluations 
still hold good and the quantitative evidence 
in support of this postulated molecule makes 
use of only this mode of approach. 

The chemical reactions of hydrocarbons can 
be considered under the heads : Decomposi- 
tion into free radicals, reaction of free radi- 
cals or of atomic hydrogen or other similar 
element with hydrocarbons and other free 
radicals and oxidations. Steacie has brought 
out the need for further work on atomic 
hydrogen-hydro carbon reactions while Wat- 
son has brought out the differences in C-H 
bond energy with progressive substitution at 
the carbon atom by alkyl groups. Oxidation 
reactions naturally figure prominently in the 
discussion as this involves unstable inter- 
mediates and emphasises the trend of kinetic 
studies in ignoring the stoichiometric equation 
and considering only stages in the mechanism 
each of which involves only a few atomic 


* Discussions of the Farada y Society, 1947, Number 3. 
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Movements of the simplest character. The 
observations of Partington on the pyrolysis of 
hydrocarbons do not conform, as may be ex- 
pected, to the theory that the energy of vibra- 
tional degrezs of freedom can contribut2 to 
the activation energy. The pyrolysis rate 
constant appears to be practically constant 
when the number of carbon atoms in the chain 
exceeds 6. In contrast to this, oxidation 
appears torapidly increase with the length of 
the hydrocarbon chain. The course of cxida- 
tion seems to be on the lines expected for a 
Semenoff ‘degenerate branching chain’ 
mechanism. It is obvious that further work 
is necessary fcr a full understanding of the 
problem of oxidation of hydrocarbons in the 
gas phase. 

Minkoff has critically examined the problem 
of the radical HO, in th2 gas phase and has 
applied Eyring’s method to the reaction system 
which appears to indicate a trough in the 
reaction co-ordinate corresponiinzg to the 
formation of this radical as an intermediate. 
Contrary to other observations, Chara claims 
to have isolated a compound of the formula 
H,O, by cooling the products of an electrode- 
less discharge but this requires confirmation. 
Spectroscopic evidence is lacking and one 
awaits with interest the results of an infra- 
red study referred to in the paper. Gaydon 
has been able to obtain radical spectra by a 
simple device for the study of flam: spectra of 
low pressure flames and is besides able to 
indicate possible mechanisms for the formation 
of these radicals. One result of these investi-~ 
gations is the report of additional labile 
molecules. 

Reactions in solution naturally occupy an 
important section of the discussion and the 
last ten years have shown the wide occurrence 
of free radicals in a variety of homolytic and 
heterolytic reactions. Waters finds that 
persulphate oxidations and oxidations with 
Fenton's reagent can be adequately represent- 
ed by a simple chain mechanism invclving 
hydroxyl radicals. One needs much more 
than the evidence of chemical reactions 
before accepting the stateinent “The exact 
formulation of the alcohol radical is a moot 
point particularly since the possibility of 
tautomerism must be conceded ” (italics mine). 
I should also ccnsider that it is not safe to 
conclude only from the relative velocity 
constants that aldehydes react in the hydroxy- 
lic form. Weiss’ repvit of “Active” oxalic acid 

-is a significant contributicn on the oxidations 
, nganates and one can safely add 
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Cet baphas list of known free radicais. 
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The contribution on the decomposition of 
silver alkyls only serves to indicate that much 
more has to be done in the study of these 
organometallic compounds b2fore any gene- 
ralisaticns are possible. 

It is difficult to agree to Dr. Mann’s defini- 
tion of a free radical as “a neutral group of 
combined atom; one of which possesses a 
deficiency of electrons so that the groups can 
combine in pairs”. This definition implies 
that any monomer which readily forms a 
dimeric molecule should b2 termed a free 
radical and the term can b2 held applicabl> in 
such a case to compounds like aluminium 
chloride or bromide, aluminium trimethyl 
and formic acid! The experimental fact that 
is referred to certainly needs explanation but 
not by such devious definitions. 

While transient interm2diat2s have been 
postulated in several reactions, their short 
lite makes it very difficult to prove their 
presence by other methods. The contribution 
by Denbigh and co-workers is quite a welcome 
one in indicating a method of using of flow 
technique to maintain a steady state so that 
transient intermediates can b2 examined, 
even though the concentration is small. 

The last group of fourteen papers cover 
different aspects of the phenomenon of poly- 
merisation in which free radicals play quite 
a significant ; part. N-nitroso acyl aryl amines 
ere found to be efficient catalysts in initiating 
polymerisation, the products form2d by their 
decomposition into free radicals being in- 
variably found in the final polymer. Dr. 
Magat’s report during the discussion of a 
nonphoto-chemical temperature independ>2nt 
method of producing free radicals by using 
the Sziilard effect is an indication of a fruit- 
ful new line of approach to the problem. Dr. 
Mayo’s contribution on  copolymerisation 
clearly brings out that a terminal ethylenic 
bond with conjugated unsaturation is an 
iraportant factor in reactivity but at the same 
time, the reported results indicate how other 
factors have also to be taken into account. 
The influence of a substituent on styrene poly- 
merisation is found to b2 analogous to that of 
polar substitution reactions but in carbonyl 
conjugated compounds the influence appears 
to follow a different order, a feature fot sur- 
prising in the complex field of free radical 
kinetics. Price’s interesting analysis of the 
problem enables him to separate copolymeri- 
sation ratios, where there is no compl.cation 
of a disturbing steric factor; into a‘ polar’ 
factor and a ‘general monomer reactivity’ 
factor. While the role of solvent in reaction 
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kinetics’ is. still not fully understood, in the 
‘field of polymers it has been clearly establish- 
‘ed that they take partin chain transfers and 
the influence of a solvent is quite marked. 
Barnfoid and Dewar’s papers provide further 
evidence of this phenomenon. An analysis of 
the group of papers shows that the activation 
energy of these reactions involves not only 
the resonance energies of the radical initiat- 
ing the reaction and of the monomer and the 
nature of the repulsion energy but also the 
resonance energy of the transition stated. 
The solvent influence in chain transfers is 
fully substantiated by the contributions of 
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Meiville, Mayo. and others’ in the next group. 
Solomon has attempted to use Dewar’s n-com- 
plex picture in the study of radical reactions 
and finds the ‘ steric effect’ of bulky groups 
an obstacle for generalisations. He is able, 
however, to successfully use the idea in a 
study of rubber-lik2 products. 

The present discussion maintains the 
tradition that one has come to associate with 
‘Discussions of the Faraday Society’ and is 
suggestive of further fundamental work ina 
fruitful field. 


S. V. ANANTAKRISHNAN. 








SCIENCE NOTES AND NEWS 











Association of Scientific Workers of India 

The second Annual General Meeting of the 
Association of Scientific Workers of India 
was held on January 4, 1949, with Dr. T.N. 
Seth, Professor of Medical Ciiemistry, Medical 
College, Patna, in the chair. The following 
National Executive of the Association has been 
elected for the year 1949. President: Pandit 
Jawaharlal Nehru; Vice-President: Dr. B.C. 
Guha; General Secretaries: Dr. P. K. Kichlu; 
and Mr.C.R. Mitra; Joint Secretary; Mr.S. 
Bhattacharji; Treasurer: Dr. D. V. Karmarker; 
Members: Dr. A. N. Bose, Dr. S. Banerji 
(Calcutta), Mr. Bharat Bhushan, Mr. S.K. 
Mohindra (Delhi), Dr. T. D. Patel, Maj.-Gen. 
S.S. Sokhey (Bombay), Mr. N.R. Srinivasan 
(Bangalore), Mr. A.C. Sen (Patna), Mr. S.C. 
Roy (Lucknow), Mr. H. Hasan (Aligarh), Dr. B. 
Prasad (Cuttack), and the Secretaries of the 
Branches at Delhi, Calcutta, Bombay, Banga- 
lore, Lucknow, Raniganj, Naihati and Patna. 


Admission to Educational Institutions 

Abroad 

The Government of India have had under 
consideration for some time past the problem 
of ensuring that Indian students proceeding 
abroad at their own expense benefit to the 
fullest possible extent from the educational 
opportunities provided by institutions abroad. 

For the purpose of imparting information 
and guidance to students wishing to proceed 
abroad, the Government of India have set up 
an Overseas Information Bureau in the Ministry 
of Education. Besides this Bureau, there are 
at present a number of University or Provinci- 
al Students’ Advisory Bureaux in the Pro- 
vinces and the States. 

‘Students wishing to” proceed abroad at 
their own expense are required to contact 


for information, etc., the nearest advisory 
organisation in their Province or State and 
also submit their applications for ad nission 
fo that Bureau for onward transmissicn to 
the Ministry of Education, Government of 
India. Students of the areas in which there 
are no such advisory organisations may, 
however, apply direct to the Ministry of 
Education. 

It is desirable that only students with good 
academic qualifications should seek admission 
in foreign universities. 

Atomic Energy Commission—India 

The first conference of the Atomic Energy 
Commission met today at New Delhi to draw 
up a syllabus for the teaching: of nuclear 
physics, chemistry and mathematics to the 
University students to equip them for research 
work in atomic energy. 

The conference was attendei by Dr. H.J. 
Bhabha, Dr. S.S. Bhatnagar, Dr. S.N. Bose 
and Dr. R.S. Krishnan, members of the Atomic 
Erergy Commission and 23 other scientists 
who represented 14 Indian universities and 
scientific institutes. 

Meteorological Mission to Himalayas 

With a view to studying meteorological 
conditions associated with atmospheric distur- 
bances in the Ladakh Valley ani the ad- 
joining Himalayan rezions, in order to make 
flying safe in these regions in the cold weather, 
an RIAF meteorologizal expedition led by 
Flying Officer K. Chandra, recently left for 
Ladakh. 

The party will study conditions in these 
regions and particularly -those at altitudes 
ranging from 18,000 to°20,000 feet above sea 
level. Its medical research team, under the 
supervision of Major S.L. Kalra, will study 
medical problems connected with high-altitude 
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flying, the depth of air pressure at different 
heights and how it affects the human body. 

This is the first expedition of its kind to 
undertake a meteorological survey of the 
Himalayan regions in winter. If successful 
It will have a far-reaching effect, as an all- 
weather route through these regions will 
bring these remote Himalayan regions in 
closer contact with India, thus opening a new 
chapter in cultural intercourse between the 
land where Buddhism flourished and the land 
that gave birth to it. 

The expedition has been made possible by 
the untiring efforts of Air Commodore A.M. 
Basieesr and Wing Commander H. Moolgaon- 

ar. 

Agricultural Meteorology and Hydrology 

The Asian Conference of Weather Experts 
decided at one of its sittings to appoint two 
Sub-Commissions for Agricultural Meteo- 
rology and Hydrology to work in close 
collaboration with the permanant Commis- 
sions of the International Meteorological 
Organisations and to advise the Member States 
in this region. 

The Sub-Commission on Agricultural Meteo- 
rology will have representatives of the USSR, 
Japan (Scap), India, Pakistan, Indo-China, 
Siam and Indonesia as members. India’s re- 
presentative, Dr. L.A. Ramdas, will be the 
Chairman. 

The Sub-Commission on Hydrology will 
have as its members representatives of India, 
Pakistan, the USSR, China, Siam, Indo- 
China and the Philippines. 

Both the Sub-Commissions will have the 
power to co-opt additional members, if 
necessary. 

The Conference aiso discussed the question 
of standardisation of meteorological instru- 
ments. It was felt that Asia should be sub- 
divided into four regions for purposes of 
inter-comparison of standard barometers, etc. 
Co-ordination of Plant Protection Work 

in India 

A meeting was convend on 12th January 
1949, under the egis of the Ministry of 
Agriculture, Government of India —and 
under the Chairmanship of Sardar Datar 
Singh—Vice-Chairman of the Indian Council 
of Agricultural Research,—at which important 
decisions were taken principally on four 
aspects of plant protection work in India. 

(1) Building up of plant protection organi- 
sations—Every Province and State should 
have adequate plant protection staff; the 
central -Directcrate of Plant -- Protection, 


staffed to advise and assist the Provinces and 
States and procure for them insecticides, 
fungicides and mechanised eqjuipment. 

(2) Central Pool.—The Government’ of 
India should maintain a central pool of plant 
protection power-operated machinery in 3 
centres, namely Asonsol, Ajmer and Nagpur, to 
serve all parts of the country and the various 
important insecticides and fungicides and 
machinery should be rapidly tested by a 
central organisation to gauge their efficacy 
in dealing with particular p2st; and diseases. 

(3) Training of personnel.—The Provincial 
and State Governments having well organised 
Departments of Agriculture, should train thir 
personnel and that the centre should train 
the rest of the personnel from other areas 
not having such departments. 

(4);Quarterly Bulletin.—The Plant Protection 
Adviser should issue a quarterly Bulletin 
which may later be developed intoa monthly 
bulletin giving an all-India appreciation of 
the pest and disease situation for the use 
of plant protection workers. 

Indian Botanical Society 

At the Annual Meeting of the Society held 
at Allahabad, the following Office-bearers 
were elected for the year 1949: — 

President; Prof. G.P. Majumdar, Calcutta. 

Vice-Presidents: Dr. A.C. Joshi, Hoshiar 
pur Prof. M.O.P. Iyengar, Madras. ’ 
Councillors: Prof. Birbal Sahni, Lucknow. Dr. 
R.H. Nirula, Nagpur. Prof. Shri Ranjan. 
Allahabad. Prof. P. Maheshwari, Dacca; Dr. 
L. Narayan Rao, Bangalore; Prof. Y. Bharad- 
waja, Jodhpur. Prof. M.Sayeed-ud-din, Hydera- 
bad; Prof. K. C. Mehta, Agra. Dr. B. P. Pal, 
Delhi; Dr. R. K. Saksena, Allahabad. 

Editorial Board: Prof. G. P. Majumdar (Chief 
Editor), Calcutta; Prof. P.Parija, Cuttack; 
Prof. A. C. Joshi, Hoshiarpur. 

Dr. T. S. Mahabalé. Royal Institute of Sci- 
ence, Bombay-1, and Prof. S. P. Agharkar, Law 
College Building, Poona-4, continue to be the 
Secretary and the Treasurer and Business 
Manager of the Society respectively. 

Unesco Grant to Indian Chemical Society 

The Secretary of the Indian Chemical 
Society is glad to announce that Union In- 
ternationale d’Histoire des Sciences has, out 
of their subscription from Unesco, made a 
contribution of the sum of 500 dollars towards 
the preparation of the History of the Chemistry 
in Ancient and Medieaval India undertaken 
by the Society. The Society has also approa- 
ched the Govt. of India for a generous con¢ 
rtibution for the same purpose,. 
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